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of the globe. AEG Power Transformers 
have low losses and low weight for — 
their output. AEG on-load tap- 
changers distinguish themselves by 
reliable and robust design. 


Inherent operational safety is a hall- 
mark of AEG Power Transformers 
achieved in the course of seventy 
years’ transformer engineering prac- 
tice. 
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RECENTLY ENLARGED BY 2, this Midwest power plant underwent 
minimum rearrangement. Coal distribution equipment was ex- 


tended to serve new bunkers as well as original Link-Belt system 
installed in 1931. Stacker in yard piles 30,000-ton reserve. 


SMALL PLANTS restricted in area get ex- 
pandability plus efficient utilization of 
initial equipment from Link-Belt designs. 


12-HOUR CHANGEOVER to fuel two addi- 
tional generating units was accomplished 
in revamping this coal handling system. 


BOOK 2410 has complete data on Link- 
Belt coal handling equipment plus tested 
layouts of large and small systems. 


Coal handling has room to grow 


when Link-Belt provides for low-cost expansion of capacity 
in both large power plants and small boiler houses 


HE growth of populations and industry usually 
demands provision for coal handling expansion 


Working with your consultants, Link-Belt is 
equipped to accept full responsibility for design, fab- 


in the initial plans of power stations and boiler houses. 
Link-Belt has helped meet that need, with considera- 
tion for location, transportation facilities, reserve 
storage needs and other special problems. 


rication, erection and satisfactory performance of 
your entire system. Or, if you need only a single con- 
veyor, call your nearest Link-Belt office for prompt, 
expert service. 


14,097 


With its broad line of equipment, Link-Belt offers a 
single source for feeders, elevators, conveyors, stack- 
ers—whatever you need for lowest per-ton handling 
costs. In addition, Link-Belt engineering can adapt the 
lessons taught by thousands of installations to your 
individual requirements. 


LINK{@;BELT 


COAL HANDLING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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Atlantic City Electric 
... another utility using 


Consulting Engineers: Gibbs & Hill, Inc. 


De Laval IMO rotary positive displacement pumps handle 
heavy fuel oil. They are used for standby operation. 


Atlantic City Electric Co. and Gibbs & Hill, Ine., 
Consulting Engineers, know that they can count on 
De Laval reliability. That’s why they selected three 

De Laval high pressure barrel type boiler feed pumps 


for the Deepwater Station in Penns Grove, New Jersey. 
These 10-stage units deliver 675 gpm, operating at 

1762 psi with temperature at 267 F. The pumps are 
driven by 900 hp motors. 

De Laval barrel type boiler feed pumps operate at pressures up 
to 5500 psi. These units offer many important design advantages, 


Bulletin 1506, which 
contains helpful data. 


for De Laval 


such as double volute diaphragm, individual diaphragm bolting, 
only one inner high-pressure joint, and bare shaft construction. 
Their dependability is proven by year in, year out service in 
public utilities and industrial plants. 


Boiler eed Pumps 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 


LAVAL 
| BARREL TYPE | 
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AUTOMATIC DATA LOGGER, depicted in 
simplified form on this month’s cover, is 
the first to go into a U.S. central station. 
Built by Panellit, it’s on line at Gulf 
States’ Neches Station, Texas. 

The logger represents a sharp departure 
from manually logged data. And Neches 
engineers are already realizing impressive 


Jeaumont, 


In fact, centralized info systems of 
this kind may well mark the start of a 
new era in power-plant controls. Timely 
roundup of subject begins on page 73. 


gains. 


Next month 


Belts and chains, old friends of the 
plant engineer, are spotlighted in up- 
to-minute staff report. New materials, 
fresh application tips make this 20-p 
feature “must” reading. 


Corona testing is getting recogni- 
tion as a preventive maintenance pro- 
cedure. Modern equipment makes field 
simple, safe. And the trend 


higher smaller unit 


testing 
toward voltages, 
increases im- 


Watch for 


insulations, 
portance of corona tests. 
this fact-filled 2-pager. 


space, dry 


Package boilers demand high-qual- 
ity water. But what treatment methods 
are best? How do you prevent scale 
and deposits? Why 


in water 


are dissolved gases 
O&A has 
solutions to these and many other prob- 
lems on feedwater treatment. 


important? May 


and a future month 
Fuel engineer, in true sense of the 
word, is a consultant who’s up on fuel 
characteristics, combustion 
firing equipment, 
ture article 


preblems, 
needs. Fu- 
tells how you can benefit 
more from his know-how. 
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How Crane Steel 


Everything’s O.K. below- since 1942 


Always smooth, always positive in action— 
says the operator of this Crane 10-inch, 
600-pound steel gate valve with extension 


yoke .. . and never a sign of leakage at the 
seats or bonnet joint. 

That’s the way this valve has performed 
for 15 years—since it was installed in a 
main steam cross-over line in the Nueces 
Bay Station of Central Power & Light in 
Corpus Christi. It’s on working pressure of 
400 psi at 830 deg. F. 

The cost-in-service record of the valve is 
clean. It has not been touched by a me- 
chanic except for ordinary routine servicing. 


Valves 


Power 


Indications are it will remain in the line for 
a long time to come. 

Unusual performance? Not for Crane 
steel valves. They’re famous for cutting 
power piping costs. They’re better suited 
for such service because of quality castings 
made in Crane’s own foundry —with closely 
controlled heat-treating techniques . . . ex- 
acting machining, assembling and testing 
procedures that are unique with Crane. 

You can be sure of low-cost steel valve 
performance when you specify Crane. Get 
all the facts from your Crane Representative 
or write to the address below. 


Piping Costs 


CRAN a VALVES & FITTINGS 


PIPE e PLUMBING e KITCHENS e HEATING @ AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill.—Branches and Wholesalers in All Areas 
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speaking of Power 


Special Projects editor: Another step up the ladder for Kallen 


Meetings with writing editor, then conferences with staffers Marschalek and Thornton help Howie Kallen dig in as... 


When Editor Lou Rowley announced to the staff that the Special Proj- 
ects chair was going to Associate Editor Howie Kallen, the general reaction 
was that this tough assignment was entering most capable hands. 


What’s a special project? For some 22 years Power readers have 
grown to expect periodical staff-written reports covering specific areas 
within the power-service framework. First such report, Piping, was pub- 
lished in the February 1936 issue. The latest, Belts and Chains, is now 
being polished off by Assistant Editor Althea Thornton for the May issue, 
Over this span of almost a quarter century, stafl-written special reports 
have become a sort of Power trademark. And with the fast-expanding 
technical needs of Power readers to be met, these reports will get even 
greater emphasis in the future. Then, as now, the staff report will prove 
the practical answer to the problem of keeping busy power-service engi- 
neers updated on fast-moving technology. 


Responsibilities of the Special Projects editor run all the way from 
early planning to final production. He plays a leading part in the staff 
discussions that select topics for future reports. Then, when a given report 
is assigned, he works closely with the “writing” editor to develop a logical 
outline and to plan the research, which always includes interviews and 
correspondence with specialists in the field. 

Finally, with technical data at hand, the SP editor helps the writing 
editor in the tremendous job of winnowing the mass of available material, 
readying it for the conferences with Art Editor Marschalek that will 
determine the visual presentation. Thus, from idea to finished report, 
the SP editor plays a vital coordinating role. 
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Front of unit is air and dust-tight, maintaining a 
clean stoker area. Note front seal plates. 


Ba W Jet-Ignition Stoker Selected 


COMPLETELY WATER-COOLED 
FRONT WALL ELIMINATES : mas 
REFRACTORY MAINTENANCE : 


EXTREMELY LOW 


| CARRY-OVER OF FLY ASH 2 


HIGHLY INCANDESCENT { 
TURBULENT ZONE 
OF RAPID COMBUSTION 


ENCLOSED GATE 
ELIMINATES COLD 
AIR INFILTRATION, 


INSURING PROPER 
IGNITION 


VOLATILE { 


N \ TIGHTLY SEALED COMPARTMENTS PERMIT PRECISE CONTROL 


OF AIR TO EACH ZONE, INSURING COMPLETE COMBUSTION OF FUEL 


STURDY, SILENT 
HYDRAULIC DRIVE 


HEAT-RESISTANT 
BEARINGS REQUIRING 
NO LUBRICATION 


RATCHET 


AIR TIGHT 

FRONT COVER 
PLATE ELIMINATES 
DUST LEAKAGE 


SPROCKET 


STRONG, LOW FRICTION DRAG FRAME 


CHAIN CONSTRUCTION GIVES RELIABLE OPERATION, 
NEEDS VERY LITTLE MAINTENANCE 


This is Jet-Ignition: Volatile matter, distilled off as coal enters furnace, 
is immediately mixed with high pressure air. Turbulence insures rapid 
combustion, radiates heat down on incoming fuel. Gate is completely 
enclosed, assuring ignition stability. Inspection is easy, maintenance low. 
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Jet-Ignition Stoker is designed on the chain-grate principle. It 
has simple, compact hydraulic drive. 


Latest Unit at 
University of Rochester Will 
Burn High-Caking Coals 


to Solve Smoke and Fly Ash Problems 


B&W Stirling Boiler with Jet-I[gnition Stoker at University of 
Rochester, designed for 100,000 Ibs of stearn per hr at 125 psi. 


Stable, efficient combustion over wide load ranges, without 
smoke and with extremely low fly ash, is achieved by the 
new B&W Jet-Ignition Stoker when burning bituminous 
and sub-bituminous coals—including high-caking and 
coking grades. The Jet-Ignition Stoker maintains a clean 
stack without using dust collectors. 

Selection of a B&W Jet-Ignition Stoker for the University 
of Rochester was made to solve a community relations 
problem caused by smoke and fly ash. Dr. Lewis D. Conta, 
Chairman of the University’s Division of Engineering, and 
George D. Haas, Chief Engineer, recommended installation 
of the unit after observing a commercial installation burn- 
ing the high-caking coals used by the University. 

B&W Jet-ignition Stokers are another of the develop- 
ments of B&W engineering and research, supported by 
nearly a century of experience in all phases of steam gene- 
ration. If your problem is one of excessive smoking and 
fly ash emission, Bulletin G-85 will tell you how a B&W 
Jet-Ignition Stoker can help you. And for any problem in 
steam generation, B&W engineers are ready to help you 
and your engineers find the solution. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd Street, New 
York 17, N. Y. 


G-831-1B 


BABCOC. 


BOILER 
DIVISION 
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Motor and 
Control Enclosure 


Continuous 
Drive Shaft 


Water-tight Power and 
Control Terminal Facility 


Lance 
Position 


Adjustment 
Enclosed Motor for | 


propulsion and rotation 
Motor mounted at boiler end for improved 


accessibility and better protection from 


physical damage and elements. 


(Outboard end motor mounting optional) 
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SERIES 300 IK—LONG RETRACTING BLOWER 
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Single-Motor DRIV 


another important feature of 


As illustrated at the left, only one mofor is used 
to simultaneously propel and rotate the lance 
tube of the new Series 300 IK. The motor is 
stationary and is mounted at the boiler wall 
for easier accessibility and greater protection 
from physical damage and the elements (note 
the protective enclosure). This front end single- 
motor drive is simple and dependable. There 
is only one set of motor elements . . . one set 
of control elements . . . and one set of power 
supply facilities to operate and maintain. 


LONG RETRACTING BLOWER 


Series 300 IK 


Additional important features of the new 
Series 300 IK are listed in the panel below. 
Check them and you will understand why this 
blower is establishing a new standard of 
efficiency, economy and dependability in 
cleaning those heating surfaces that require a 
long retracting blower. For further information 
about the new Series 300 IK, ask your local 
Diamond office or write directly to Lancaster 
for Bulletin 2111 U. 


DIAMOND 
POWER 
SPECIALTY 


CORPORATION 


LANCASTER, 


OHIO 


Backbone and Protective Cover 
Compact, Accessible Electric Power and 
Control Terminal Facilities 
Nozzle-Sweep-Every-inch Cleaning Pattern 
Improved "Type A’’ Nozzle 

Positive Gear Carriage Drive 

Poppet Valve with Adjustable Pressure 
Control 

Positive Mechanically Operated Valve 
Single Point Outboard Suspension 
Oversize Lance (Step-Tapered for Extra 
Long Travel) 

Auxiliary Carriages for Extra Long Travel 
Designed for Quick, Easy Servicing 


No other blower gives you all these advantages, 
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serves 


This Elliott 370-hp, 3240-rpm steam turbine drives a recipro- These two Elliott 450-hp weather-protected outdoor motors, 
cating compressor through a gear. The compressor serves a located in the bluff area near the docks, are used to drive centrifu- 
hydroformer unit. gal pumps which handle heavy naphtha from adjacent tankage. 


One of eleven Elliott turbines driving centrifugal pumps at a Here an Elliott 8-in. twin strainer handles river water at a lube 
lube oil unit. oil unit. “ 
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Esso Standard’s Baton Rouge Refinery—producing more 
products than any other—is served by Elliott Turbines, 
Motors, Twin Strainers, Steam Ejectors, Deaerating Heaters 


When this Esso Standard Oil Company refinery 
started operations in 1909, it processed 2000 
barrels of crude oil per day into only three 
products. Now it converts 340,000 barrels of 
crude oil per day into over 600 products—a 
world’s record in respect to number of products. 
It is also rated the largest refinery in the 
United States based on crude running capacity. 

More than 100 Elliott steam turbines, rang- 
ing in size from 7 to 900 hp, are used in this 
refinery to drive all sorts of pumps, fans and 
compressors. Over a score of Elliott twin 
strainers, sizes 2 in. to 24 in., and Elliott 
steam jet ejectors serving vacuum units have 
been installed. Elliott 300-hp, 400-hp, and 
450-hp motors are driving pumps and an 
Elliott 1750-hp, 1800-rpm induction motor is 
driving a centrifugal gas compressor. There are 
also four Elliott deaerating feedwater heaters. 

Here is another dramatic illustration of how 
highest-quality steam and electrical products, 
manufactured by Elliott, serve leading indus- 
tries. For information on how Elliott products 
can help you, call your nearby Elliott District 
Office or write Elliott Company, Jeannette, Pa. 


Elliott Turbines, from small single-stage to large multi-stage types, 
assure highest-quality, long-term continuous service. This typical 
installation, operating on a 24-hour-a-day basis, is a 460-hp, 
1750-rpm Elliott turbine which drives a river water booster pump. 
Bulletin H-22B describes the features which have resulted in the 
widespread use of Elliott YR turbines. 


ELLIOTT Company 


STEAM TURBINES ¢ MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS CENTRIFUGAL COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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How Bailey stretches 


Bailey manufactures a complete line of standard, 


You can wring more energy out of a dollar’s worth 
of fuel when you are getting optimum performance 
from your steam plant equipment. You get peak 
performance when Bailey Meters and Controls are 
on the job. They increase your plant efficiency. 


Bailey is the choice of virtually all the most effi- 
cient plants on the Federal Power Commission’s 
heat rate report. Here’s why: 


1. A Complete Line of Equipment 


You can be sure a Bailey Engineer will offer the 
right combination of equipment to fit your needs, 


12 


compatible pneumatic and electric metering 
and control equipment that has proved itself. 
Thousands of successful installations involving 
problems in measurement, combustion, and auto- 
matic control are your assurance of the best 


possible system. 


2. Experience 


Bailey Engineers have been making steam plants 
work more efficiently for more than forty years. 


Veteran engineer and young engineer alike, the men 
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This is the control room for Unit #8, Hawaiian Electric Company, 
Honolulu, Hawaii. Note the Bailey Meters and Controls for Com- 


bustion, Feed Water and Steam Temperature. 


your fuel dollar 


who represent Bailey, are storehouses of knowledge 3. Sales and Service Convenient to You 


on measurement and control. They are up-to-the- There's a Bailey District Office or Resident Engineer 


close to you. Check your phone book for expert engi- 
applied to your problem. neering counsel on your steam plant control problems. 
Al32-2 


minute on the latest developments that can be 


(\ Instruments and controls for power and process 


isco BAILEY METER COMPANY 


1036 IVANHOE ROAD ° CLEVELAND 10, OHIO 


in Canada— Bailey Meter Company Limited, Montreal 
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Both carburetor and in- 
line types are available 
in the new Copes-Vulcan 
Steam-Assist Desuper- 
heater, 


Here is a desuperheater based on a new, proven principle that 
delivers more accurate control of final steam temperature for 
process work or auxiliaries. It uses steam only on lighter loads. 
As load increases, the flow of assisting steam is automatically 
reduced—normally without an atomizing-steam valve. Assist- 
ing steam can be off completely at high loads where no more 
than mechanical atomization is needed. Control is close, even 
at 10 degrees above saturated temperature. 

Cooling water and assisting steam are intimately mixed in 
the exclusive Swirl Chamber—upstream from the point of 
injection. No large steam bubbles form to cause annoying 
hammer or vibration. 

Incorporated into the station for close modulating control 
of cooling water flow is the new Copes-Vulcan Type CV-D 
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Normal installation of a Copes-Vulcan Steam-Assist Desuperheater is shown schematically 


Copes-Vulcan Steam-Assist Desuperheating Station! 


Valve. It is designed for the exact operating characteristics 
suited to your needs. 

Enjoy the benefits of Copes-Vulcan desuperheating, custom- 
engineered for your individual requirements. Be sure of 
accurate control, minimum maintenance and long service life. 
Write for Bulletin 1024. 


COPES-VULCAN DIVISION 


BLAW-KNOX 


Vt 
ERIE 4, PENNSYLVANIA 
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Chicago’s newest 
served 


Located on a 100 acre site overlooking Lake Michigan, 
Chicago’s newest planned community, the Lake Meadows 
project, offers gracious living within the confines of a large 
city. Owned and managed by the New York Life Insurance 
Company, Lake Meadows provides distinctively appointed 
apartments, spacious grounds, a modern shopping center, 
ample parking facilities, yet is within minutes of the heart of 
the city. When completed, this project will house 2000 fami- 
lies and will include an eight acre park. In addition, construc- 
tion has already begun on a new elementary school located 
on a two acre plot adjacent to the housing development. 


A project of this size requires considerable steam capacity 
to provide ample heat and hot water and to perform the 
many other services required. To do the job, the New York 
Life Insurance Company originally selected 3 C-E Package 
Boilers, Type VP. Later, as new housing units were added, 
2 additional VP Boilers were installed. Their outstanding 
performance and efficient, trouble-free operation is evi- 
denced by the repeat order placed with Combustion for the 
final 2 units. 


VP Boiler Catalogs are available on request. 


Cutaway view of typical VP Boiler. For capacities 
from 4,000 to 40,000 Ib of steam per hr. Pressures 
to 500 psi. Oil or gas fuel. 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING 
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planned community 
C-E Boilers 


Architect’s rendering of the Lake Meadows project. 
Skidmore, Owings and Merrill, Architects. 


Firing aisle of the Lake Meadows boiler 
room showing three of the five C-E Pack- 
age Boilers, Type VP. 
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HIGH INITIAL THRUST: 

Example — No. 15 Motor with 2” 
Rated Stroke and 6-30 psi Spring used 
on Valves with 2” and 1” Strokes. 
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2 ir pressure lent With zero air pressure the equivalent 
of © psi availab le 


33 Nahatan Street, Norwood, Massachusetts 


In Single Seated Control Vaives 
Get AMPLE POWER plus SIMPLICITY, ECONOMY, SAFETY 


with Masoneilan Spring-diaphragm Motors 


You get the best combination of safety (action on air 
failure) with maximum potential thrust, plus in- 
herent simplicity and reliability in Masoneilan 
Spring-diaphragm Motors for single seated control 
valves. 


Many single seated valves are specified to close on 
air failure. Hence the initial spring compression must 
provide the force for closing, since the valve would 
normally be installed with flow tending to open. 
Thus, to overcome unusual off-balance forces, a high 
initial thrust must be developed. 


On air-to-close valves, the motor should develop 
a high net thrust at the end of the stroke. Thus, to 
overcome unusual off-balance forces a high final 
thrust is essential. 


The design of Masoneilan motors enables you to 
obtain high initial thrust or high final thrust or, in 
the case of three-way valves, both high initial and 
final thrust, using, in most cases, standard springs. 


MASON-NEILAN 


Division of Worthington Corporation 


Here’s how — 


HIGH INITIAL THRUST: Usually an oversize motor 
is used with a standard spring, but with the differ- 
ence in stroke used to gain more initial compression 
and consequent additional spring force. 


HIGH FINAL THRUST: The normal size motor often 
is used by simply increasing the air supply pressure 
to 30 or 35 psi. If necessary an oversize motor can 
be used to obtain even greater final net thrust. 


HIGH INITIAL AND FINAL THRUST: Using an over- 
size motor permits adjusting the spring setting to 
obtain high initial thrust and makes an excess of 
supply pressure available for high final thrust. 


Example — No. 18 Motor with 32” Rated Stroke and 
6-30 psi Spring used on Valve with 2” Stroke. 


The spring can be set for 8-22 psi nominal range, 
giving an initial diaphragm load of 8 psi and (with 
30 psi supply) 8 psi is also avail- 

able for final thrust. 


Tabulated data are available 
for facilitating correct control 
valve selection. Ask our nearest 
office for Data Sheet 10-11 — or 
write Mason-Neilan, Division of 
Worthington Corp., 33 Nahatan 
St., Norwood, Massachusetts. 


HIGH FINAL THRUST: 


on Valves with 2” and 1” Strokes. 


9 PSI TO |" 


RATED STROKE 


Example — No. 15 Motor with 2” 
Rated Stroke and 3-15 psi Spring used 


Sales Offices or Distributors in the Following Cities: New York « Syracuse 
Chicago « St. Louis « Tulsa « Philadelphia « Houston « Pittsburgh 
Atlanta « Cleveland + Cincinnati « Kansas City « Phoenix « Detroit 
San Francisco « Louisville + Salt Lake City «+ El Paso « Albuquerque 
Charlotte Los Angeles CorpusChristi Denver Appleton 
Birmingham « New Orleans « Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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ONE OF THE GARLOCK 2,000 


Stop Pipe Line 


i 


Expansion Joints ore often 
used as connection between a turbine we. 
or for blower ducts. 
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shows steel reinforcing rings which 
me 
Joint with Teflon liner for Garlock All-Teflon Expansion Joints 
Pressure service handling pressure service handling pure tood: 


VIBRATION, NOISE, AND FLANGE BREAKAGE 
CAN BE ELIMINATED },y installing the right 


Garlock Expansion Joint in your piping. And, 


the right size and type expansion joint is available 


for service handling any liquid or gas. For example: 


TYPE 


Gorlock Expansion Joint on 2/2" 
and discharge pipes of oil pumps. 


Rubber Expansion Joints 
(Spool-type, U-type, 


Tapered, Offset) 


Neoprene Expansion Joints 


Teflon *-lined Rubber 
Expansion Joints 
All-Teflon Bellows-type 
Expansion Joints 


USE 


Hot or cold water 

Mild acids or caustics 

Brine, air, exhaust steam 

Oil 

Other Petroleum Derivatives 
Strong acids and caustics 


Halogenated Solvents 
Pure Foods 


Rubber Expansion Joints are another important part 


of the Garlock 2.000... two thousand different styles 


of packings. gaskets, and seals for every need. 


The only complete line. That’s why you get 


unbiased recommendations from your Garlock 


representative. Call him or write for 


Rubber Expansion Joint Folder AD-137. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 


throughout the U.S. and Canada. 


This king-size Expansion Joint is 


*Du Pont Trademark 


the world’s largest steam generating 
at Kingston, Tenn. It is 60” dio. a 


Packings, Gaskets, Oil Seals, Mechanical Seals, 


Rubber Expansion Joints, Fluorocarbon Products 
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Interchangeable Chassis— Change recorder to indica- 


| satan : tor or vice versa without interrupting control. Simply 
Easily Serviced— All parts can be inspected during opera- pull out chassis, slide another in place. 
tion, without process interruption. To remove chassis 

| completely, unscrew three finger-tight, self-sealing 

connections. 


Now you 
can gain 


Removable Regulator— Pneumatic assembly, consisting 
of regulator and switches, can be removed from rear of 

case without disturbing electrical connections—no need 

for an electrician to stand by. 


Quick-connect Mounting—Controllers have quick-con- 


nect switch permitting removal of the unit while process 
remains on manual control. 


Easily Disassembled—Unitized construction of all con- 
troller components simplifies maintenance . . . makes 
reassembly foolproof. No need to dismantle stack to 
clean pilot assembly. 


; 
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Only with Tel-O-Set instru- 
ments—can you get: daily 
4 tear-off or 30-day reroll; 
: screwdriver adjustment of 
span and zero; choice of 
three reset rates by moving a 
* single screw; fast delivery. 


Tel-O-Set miniature instruments accurately re- 
cord, indicate, and control process variables. 
They’re applicable to any process variable ...a 
savings in itself. And, further savings are accrued 
from these factors: Only a few models are needed 
for all applications . . . Personnel training time is 
minimized . . . Spare parts inventory is reduced 
... Process techniques can be changed without 
buying new instruments. The photographs point 


“Trade name Minneapolis-Honeywell Regulator Co. 


BROWN INSTRUMENTS 


- eee advanced miniature pneumatic instruments 


TEL-O-S 


up some of the outstanding Tel-O-Set features. 


For complete information on Tel-O-Set instru- 
ments, write for Catalog C 1001-1, or call your 
nearby Honeywell sales engineer. He’s as near 
as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.—in Canada, Tor- 
onto 17, Ontario. 


oneywell 
Coitiols 
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Gulfcrown stands up to cold. It pumps easily in coldest weather at temperatures of O°F. and below. 
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GULFCROWN Grease 


does the work of many greases 


It’s a fact—you can use Gulfcrown practi- 
cally anywhere! On plain or antifriction 
bearings. In paper mills, textile mills, steel 
mills, power plants. Outside or inside. You 
name it, chances are Gulfcrown will lubri- 
cate it—but good! Operating conditions can 
be hot, cold or wet... this tough all-purpose 
grease does its job regardless. 

You can see how one multi-purpose grease 
that does the work of many is a big money- 
saver. It reduces inventory, cuts lubricating 


costs and prevents application errors. Check 


—withstands heat, cold, water 


the saving yourself—test Gulfcrown. Ask 
your Gulf sales engineer or write for free 


literature. 


GULF OIL CORPORATION 


1822 Gulf Building, Pittsburgh 30, Pa. 


Gulfcrown sheds water—won’t wash away. That’s why 


Gulfcrown resists heat. It won’t get thin, 
won't run out of bearings even at 250°F. 


it’s a good rust preventive, too, under the dampest 
conditions such as this wet end of a paper machine. 
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For Easy Accurate Pipe Cutting 
with your power drive... 


No. 202 
Wide-Roll Cutter 


@ Built-in wide rolls have double the bearing 
surface on pipe—set and hold at perfect right 
angle with revolving pipe. 


@ Assure accurate start for straight cut... and 
perfect tracking of cutting wheel. 


“See how it works — close-up view 
as cut begins 


Patents 
Applied For 


Nw RIFEID 
No. 202 
Wide-Roll Cutter, 1%” to 


Straight Clean Cuts Every Time 


New RIGID Wide-Roll Cutter is foolproof 
—you always get straight clean cuts, by hand 
or power—thin-blade cutter wheel assures least 
burr ... No bother with special rolls. . . Bigger 
handle for easier cutting . . . New long shank 
protects threads on cutter screw from wear on 
power drive support bar... Rugged warp-proof 
body ... For extra fast easy accurate pipe 
cutting, see, try, buy it at your Supply House. 


The Ridge Tool Company, Elyria, Ohio, U.S. A. 
* APRIL 1957 
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New 535 


Pipe and Bolt 
Threading Machine // 


43 


with 7 Universal Die Head 


and 2 Sets of Pipe Dies 4" to 2" 


Complete | ( slightly higher in Canada ) 


Your best bargain in fast easy threading ... by power 


Complete machine, including Speed Chuck guaran- Flute cone reamer, 4’’ to 2’’.... Above 3 tools operate 
teed to grip tight any pipe or conduit, forward, independently, swing up out of way when not in use, 
reverse .. . 1 universal quick-opening die head that so pipe can be chucked from front . . . Powerful 
adjusts to size right in machine, with 2 sets of dies, 115/120 volt universal motor... All 500 and 500A 


one for 4” and *4’’, one for 1’, 1'4’’, and 2”. 
A full range of pipe and bolt dies to fit the same die heads and accessories fit this 535 machine... 


universal head are available. Roll type cut-off with See all the other FRIG:(ID efficiency features of 
self-centering full-floating cutter wheel . . . Five- this remarkable 535 at your Supply House! 


You can’t afford to thread, cut and ream pipe by hand! 
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Where horsepower is evaluated in power 
station planning, the choice of forced draft 
fans vitally affects profitable operation. 
For anticipated peak-capacity operation, 
fan efficiency may be a major considera- 
tion; on the other hand, where station out- 
put may be limited for a number of years, 
lower first cost could be a deciding factor. 
This is why the power engineer needs a 
complete line of draft fans from which to 


select the one most suited to the operation. 
“Buffalo” offers such a selection—a full 
series of fans blanketing today’s wide 


range of steam generating requirements. 
Two of these are shown and described 


on the following page. 
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— THESE “BUFFALO” DRAFT FANS 
OFFER IMPORTANT ADVANTAGES 


High Efficiency Over a Broad 
Range—Type “BLH”’ F. D. Fan 


This backward-curve fan is providing performance 
characteristics highly desirable for many stations. 
Designed for Classes II1-1V operation (system pressures 
above 334"), its mechanical efficiency is above 80% 
over a very broad range, providing flexibility over wide 
load variations. Its complete streamlining includes the 
proven inlet bell, directional inlet vanes, backward 
curve blades, wheel-suited housing and divergent out- 
let — features offered exclusively by “Buffalo”. Like the 
“Buffalo” Airfoil Fans, the “BLH” is used efficiently 
with “Buffalo” Variable Inlet Vane volume control. 
Write for Bulletin F-200. 


Maximum Efficiency for Specific 
Operating Conditions — 
Type “BA” Airfoil F. D. Fan 


“Buffalo” Airfoil Fans offer mechanical efficiency up 
to 92%, and are available with a choice of three 
wheels to match widely varying pressure requirements. 
These fans have extra-wide blades for a deep “bite’’ — 
extremely good inlet conditions, thanks to the smooth 
inlet bell and matching curved wheel flange — plus 
excellent static conversion thru the unique new 
“Buffalo” divergent outlet. Available with “Buffalo” 
Variable Inlet vanes — which do not reduce perform- 
ance — for volume control. Write for Bulletin FD-106 
for full details. 


In every “Buffalo” product is the “Q” Factor, or built-in 
Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING 
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AIR CLEANING 
FORCED DRAFT 


AIR TEMPERING 
COOLING HEATING 


INDUCED DRAFT 
PRESSURE BLOWING 


EXHAUSTING 
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SPECIFICATIONS 


Capacity . . . 110,000 pounds of steam per hour 
Design Pressure .. . 476 psi. 

Operating Pressure (at super-heater) . . . 420 psi. 
Steam Temperature .. . 750° F. 


Wideat> Range 


STEEL 
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ELECTRUNITE Boiler Tubes” 


—says “Red” Thompson, 
Combustion Engineering Construction Foreman 


“Red” Thompson is typical of expert boiler-construction foremen all over 
the country. To them, uniform ductility in boiler tubes means smooth, 
accurate bends, easy roller-expansion and bead-over. Tight, weeper-free 
joints. It all adds up to easier, more economical installations. 


That's why they like to work with Republic ELECTRUNITE® Boiler Tubes. 
Every tube is uniformly ductile. But more important, Republic Tubes 
assure dependability where it counts the most: in long-term operation. 


This recognition of the efficiency and dependability of ELECTRUNITE 
Tubes is reflected by the number of boilers everywhere that are protected 
with Republic Tubes. One of the more recent is this new steam generator 
(left) built for the city of Garland, Texas. Designed and erected by Com- 
bustion Engineering, Inc., New York, it has a capacity of 110,000 pounds 
of steam per hour, can operate at 476 psi. and 750° F. And there’s a lot of 
ELECTRUNITE on the job to help provide top performance. 


Successful tube performance is dependent on precise manufacturing 
techniques. Republic’s ELECTRUNITE welding process produces an accu- 
rate, uniform, wall thickness assuring uniform heat transfer all around and 
throughout the length of each tube. Dependability cannot be threatened 
by longitudinal thin spots. Each length of tube is hydrostatically or elec- 
tronically tested to conform to the applicable ASTM specification and the 
requirements of the ASME Boiler and Pressure Vessel Code, as well as 
local, state and boiler-insurance requirements. In addition, ELECTRUNITE 
is approved on an equal basis with tubes made by any other process up to 
850° F. Itis available for pressures over 2000 psi. in various sizes and wall 
thicknesses. 

Before you specify tubes for new or existing installation, get all the facts 
on ELECTRUNITE Boiler, Condenser and Heat Exchanger Tubing from 
your local Republic Representative. Or send coupon for literature. 


REPUBLIC ELECTRUNITE BOILER TUBES 


ALWAYS ROLL IN EASILY— thanks to 
the uniform ductility and concentricity 
throughout every inch. They slide 
through drum holes freely, roller-ex- 
pand and bead-over to make tight, 
non-leaking joints, 


FREE WALL CHART, entitled “Care and 
Maintenance of Boiler Tubing”, is a 
handy guide for protecting your pres- 
ent boiler installations. Send for it to- 
day by checking and mailing coupon. 


SPECIFY FARROWTEST® 


Here’s the most conclusive, non-destructive elec- 
tronic tubing test in use today. Developed by 
Republic, FARROWTEST provides detector coils 
that can electronically spot defects in tube 
walls which would be hidden from routine test 
procedures. You can specify FARROWTEST on 
ELECTRUNITE Boiler Tubes instead of your present 
method, at no extra cost. 


3144 East 45th Street, Cleveland 27, Ohio 


REPUBLIC STEEL CORPORATION 
Dept. C-3510 


POWER * APRIL 1957 


Please send 

Oo —- booklet giving facts on ELECTRUNITE Boiler 
ubes 

O Eight-page brochure on ELECTRUNITE Heat Exchanger 
ubing O Carbon Steel O Stainless Steel 

O Handy wall chart on care and maintenance of boiler tubes 

O FARROWTEST brochure 


Name Title 
Company. 

Address 

City Zone State 
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FEEDWATER HEATERS 


installed at Schiller Station, Public Service of New Hampshire 


HE INSTALLATION shown above consists of 
two 175 psi low-pressure and two all- 
welded, 2000 psi high-pressure feedwater 
heaters installed at the Schiller Station of 
Public Service Company, Portsmouth, New 
Hampshire. The high-pressure heaters are the 
first units of the new FW all-welded “bottle- 
tight” design ever put into service. 

The chief advantage of the all-welded con- 
struction is the elimination of all mainte- 
nance problems presented by bolted and 
gasketed joints. Quicker start-ups are possible 


because there is no danger of leakage under 
severe thermal shocks. The shell-to-adapter 
joints, tube-to-tubesheet joints and the closure 
are all welded. Each of these welds has been 
successfully field tested for at least six years 
on other equipment. 

The new Foster Wheeler all-welded feed- 
water heater can provide you with positive 
protection against gasket leaks and gasket 
maintenance. For further information, write 
to Foster Wheeler Corporation, 165 Broad- 
way, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON 


PARIS e ST, CATHARINES, ONT. 
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stoppage. Cost stays down when yo 
And quality means Allis-Chalmers. 


All of these extras that don’t show on the 
Allis-Chalmers nameplate — more copper, more 
iron, more cooling provisions—exemplify the 
quality-craftsmanship that goes in before the price 
tag goes on. 


For the “long run,” either as a new machinery 
component or as replacement, specify Allis- 
Chalmers. Find out more about real quality in 
motors from your A-C district office or distributor, 
or write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


| 
| 
The cost of a motor extends over its entire lifetime: 
-B. It does not end with pur price. oes up : 
with every shutdown, every motor maintenance : 
quality. 


Happy Solutions To 
4 Typical 
Water Problems 


@ Everybody seems to have problems when they use 


water. It’s too pure, or it isn’t pure enough... 


or it 


needs conditioning for the job it has to do. In any case, 
a specialist is needed. Here are typical examples of 
Allis-Chalmers water conditioning service, equipment 


and chemicals at work solving varied water problems. 


Drought Adds to Woes of 
River Water Users 


CALIFORNIA—Things looked bad at 
a paper company when the first water 
samples came in. In fact, one water 
conditioning company went so far as 
to say that the alkalinity of the water 
could never be reduced to a satisfac- 
tory level. 

But on the assurance of Allis- 
Chalmers experts, a de-alkalizer was 
ordered for boiler make-up water. 

In the meantime there was a 
drought. The drought made the river 
water conditions even worse than they 
had been, so that by the time the 
equipment was installed there was real 
trouble with alkali. 

Allis-Chalmers engineers had an un- 
usually tough problem on their hands. 
Instruction, experiment, on-the-spot 
service, and a program of constant 
control have resulted in production of 
satisfactory boiler make-up. 


Saved $60,000 in New Equipment 


LOUISIANA—A low pressure indus- 
trial steam plant was being supple- 


mented by a 1250-lb boiler. The ques- 
tion arose—can any of the old water 
conditioning system be used? Prelim- 
inary investigation indicated the need 
for demineralization equipment to get 
the desired water quality for make-up 
in the new equipment. 

A survey of the records showed that 
it would be possible to use condensate 
from the low pressure system as make- 
up for the high pressure system. This 
solution of the problem required less 
modification of equipment than was 
originally anticipated . . . saved an 
estimated $60,000. 


Stained Glass Has Its Place, 
But Not in Nursery 


ILLINOIS—A nursery was spraying 
water over the outside of its glass hot- 
houses to control the temperature in- 
side. The method was effective, but 
the iron stains from the water were 
troublesome. Allis-Chalmers water con- 
ditioning experts recommended A-C’s 
130 Series complexing agents. This did 
the job by preventing the iron from 
depositing on the glass. 


Battle with Algae Ends 
in Knockout 


KENTUCKY ~—A petroleum company 
is finding out what a lethal weapon 
Allis-Chalmers new 120 Series algae- 
cide really is. Previously they used 
sodium hypochlorite, but their cooling 
tower algae problems were not solved. 
Now they have complete control .. . 
using concentrations of only one-half of 
what is normally recommended. They 
also say it’s easier to handle and ap- 
ply, and better in every way, than any- 
thing they’ve ever used before. 


Get Help on Your 
Water Problems 


Whether you need chemicals, equip- 
ment or service, Allis-Chalmers pro- 
vides an unbiased recommendation 
based on over 25 years’ experience. No 
problem is too big or too small. Spe- 
cialists are located in many cities. Call 
your nearby A-C office or write Allis- 
Chalmers, Power Equipment Division, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Because we make every type and size 
of Gear Driven Power Transmission 
Unit, we can recommend a specific 
unit for your particular requirements, 
which is exactly the right type and 
size to give you the most efficient service 
and longest possible life . .. Our recom- 
mendations are completely ‘“un- 
biased’’, because we do not have to 
limit them to just one or two types. 
We have also found that many firms 
like to order their Units from one 
manufacturer—and to make that one 
manufacturer responsible for the 
selection and operation of all their 
Reducers. 

Whatever your drive problem may 
be, whether speed reducing, speed 
increasing, motorized operation of 
valves, fluid mixing, or the coupling 
together of driving and driven units 
—it will pay you to call upon ‘‘Phillie 
Gear”’ Engineers. 

Upon request on your Business 
Letterhead, we shall be glad to send 
you a copy of our “All Products 
Bulletin’, or a complete Catalog on 
any type of Unit illustrated herewith. 


Member of the American Gear 


Manufacturers Assn. Special Gear Drives 
Cooling Tower Drives In-Line Reducers 


phillie gear PHILADELPHIA GEAR WORKS, INC. 


ERIE AVE. &G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS * FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. « Lynchburg, Va. 
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the blow-off valve trend 
on “package” boilers is 


YARWAY SEATLESS 


COMBUSTION ED 


KEWANEE-SPRINGFIELD 


BLOW-OFF 
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@ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 

The Yarway Seatless Blow-Off Valve, with 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


VYARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


@ Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 


REFERR 


@ Yarway Seatless Tandem Blow- 
Off Valve, angle-angle combination, 
straightway-angle or straightway- 
straightway tandems 
also available. 


VALVES 
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Argonne National Laboratory Experimental Boiling sO 


OW in operation at Lemont, Illinois, this is the 

first commercial-type power plant in the United 

States to gencrate usable quantities of electric power 
from nuclear fuels. 


The unique feature of this boiling water reactor 
is that live steam is actually generated in the ura- 
nium core by nuclear heat and piped directly to 
the turbine without need for intermediate heat ex- 
changers as required by other types of reactors. In 
effect, it operates very much like the coal-fired boiler 
in a conventional power plant. 


This unit is rated at 20,000 kilowatts of heat 
and 5,000 kilowatts of electricity. It was designed 
for experimental use, to evaluate potentials of the 


Direction of over-all design 
and construction phases as 
well as design and manufac- 
ture of reactor core and control 
rod devices was by Argonne 
National Laboratory. 


Power Equipment Supplied by Allis-Chalmers 


@ Steam turbine generator and exciter 

® Surface condenser and air ejectors 

® Complete control center for remote operation 
of reactor and power equipment 

@ Reactor water recovery and air drying system 

@ Reactor steam bypass control system 

@ Hermeticaly sealed pumps for reactor 
purification system 

@ Reactor feedwater pumps 


Milectricity 
INUCLEAK 
| TODAY ! 


EX 


boiling water reactor for large-scale commercial ap- 
plications. Power generated is used by the Labora- 
tory to meet a portion of its own electric power 
requirements. 


Allis-Chalmers is proud of its association with 
this significant project. It’s another example of 
“Engineering in Action” to provide power for better 
living from any source, whether it be water, steam, 
oil, or the atom itself. 


® Circulating water pumps 

® Auxiliary cooling water pumps 

® Motor control centers 

@ Main and reserve power transformers 
@ Indoor and outdoor switchgear 

®@ Automatic voltage regulator 

® Circulating water treatment system 

Ac-de distribution center 

® Diesel-generator set 
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Now...all 3 in one ‘American’ Thermometer 


Only this new American Thermometer* gives you the three 
features most demanded in a dial thermometer. The ‘Every 
Angle” design allows you to install this thermometer any- 
where... then angle it in the direction that provides easiest 
reading. The anti-parallax Maxivision dial guarantees the 
surest, sharpest, easiest reading. Graduations are carried on a 
raised ring, set close to the cover glass, with an index-type, 
functional pointer set at the same level. The result — no per- 
spective effect — parallax error practically eliminated. Finally, 
bi-metal actuation insures high sensitivity, economy, and 
surety of operation. 
Install the new American “Every Angle” Bi-Metal Dial Ther- 
mometer anywhere — inside or out. Its climate-proof case 
defies any weather condition. The full use of these thermom- 
eters in any process plant makes possible temperature readings 
with the same ease and facility of those of a pressure gauge. 
Write today for complete information. Ask for Bulletin 148. 
*Pat. App. For 


SPECIFICATIONS 
5-Inch Type 5-6060 American “Every Angle” Bi-Metal Dial Thermometer 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
within 1% of range. Dial Size: 5”. Scale approximately 1012” 
long. Bi-Metal Coil: Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens 
vibration, accelerates transfer, speeds response. Case: Stain- 
less steel. Bezel: Threaded to case. Front: Clear, extra-heavy 
glass set in channeled gasket to seal case. Pointer: Functional 
type, adjustable from front. Stem: Lengths — 4” to 24”, 18-8 
stainless steel. All joints welded. Connection: Fixed, 12” NPT. 
Separable Sockets: Available in all materials and sizes nor- 
mally required. 
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SET IT 
for use as a side 
angle, 90° 


top-connection 
thermometer 


SET IT 

for use asa 
straight-form 
thermometer 


SET IT 


for use an oblique- 
form thermometer 


SET IT 


for use as a standard 90° 
back-connected thermometer 


PHONE your Industrial Supply Distributor for experienced attention to 
your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stocks. 


AMERICAN 


A product of MANNING, MAXWELL & MOORE, INC. stratForD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 
| RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ““SHAW- 
. BOX’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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How I-R condenser design 
meets all of today’s 
steam plant needs 


re 


* 


BOTTOM-EXHAUST TURBINE 


Serving a 135,000-kw turbine, this 
condenser having 65,000 sq. ft. 
surface requires a headroom of 
only 14 feet 8 inches. It assures 
maximum economy of installation, 
operation and maintenance. 


... Sets the pace in turbine- 
condenser adaptability 


Permitting variations in condenser length, width and height 
Le without sacrificing performance, the Ingersoll-Rand rec- 
tangular design proves readily adaptable to all steam plant 
needs. Dimensional proportions can be changed over wide 
limits without departing from the basic standard arrange- 
ment of internal elements. This means maximum utilization 
of the condenser space available. 


SIDE-EXHAUST TURBINE 


Mounted on the turbine floor, the 
twin condenser shells of this I-R 
condenser are directly connected 
to the dual side exhausts of the 
cross-compound 191,000-kw 
steam-turbine. 


Continued refinements in I-R design are contributing to ever 
smaller space requirements for a given condensing capacity. 
These developments conform with the modern trend to 
higher turbine efficiencies and more compact turbine designs 
in reduced foundation areas for a specified kw rating. 


Your I-R engineer will be glad to give you further informa- 
tion and submit recommendations to meet your particular 
requirements. 


AXIAL-EXHAUST TURBINE 


Connecting directly to the exhaust 
of an axial flow exhaust turbine, 
this condenser of the single-pass 
rectangular type represents an out- 
standing example of |-R adapta- 
bility. 


Ingersoll-Rand 


4.487 11 Broadway, New York 4, N.Y. 


COMPRESSORS * TURBO BLOWERS © ROCK DRILLS © AIR TOOLS 
CENTRIFUGAL PUMPS * CONDENSERS * GAS AND DIESEL ENGINES 
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RESEARCH -COTTRELL'S 


New 


; 
\ A 
i 
A | 
jae 
2 
é 
the major advantages of | 


chart at the 


& left shows how the CA System provides these 
advantages. As you know, ideal electrical power input to a 

, precipitator is not constant. It varies with changes in gas 


composition, temperature, rate of flow and humidity, as well as 


characteristics of the dust, such as size, electrical 


resistivity and extent of build-up on the electrodes. 


With conventional controls, manual adjustments cannot keep 


pace with these changing conditions. This difference 


between ideal electrical power and actual power input, 


under manual control, is shown in the chart. This 


difference means lower collection efficiency. 
The fast acting electronic circuits of the CA System 


provide the best practical approach to ideal electrical power. 


During periods of sparking, electrical power input is 


controlled by the optimum sparking rate, which can be easily 


pre-set to any value between 0 and 500 sparks per minute. 


Under some conditions power input would have to be 


increased beyond the capacity of the electrical equipment 


in order to maintain this optimum sparking rate. During 


such periods the power input is governed by the capacity 


of the electrical equipment. This condition is shown 


in the center vertical section of the chart. 


For more information on this new automation development 


write for your copy of Bulletin CA, It has a detailed 


description of how the Cottrell Automation System works 


and how higher “around-the-clock” collection efficiencies 


and lower operating costs are obtained. 


RESEARCH-COTTRELL, INC., Main Office and Plant: Bound Brook, New Jersey* 405 Lexington Ave., New York 17, N. Y. 
Grant Building, Pittsburgh 19, Penna. * 228 No. La Salle St., Chicago 1, Ill. + 58 Sutter Street, San Francisco 4, Cal. 
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It’s Poly-V'... and Trouble-Free! 


Major causes of drive trouble have been 
engineered out of R/M’s patented, new 
Poly-V Drive. Because it employs a single, 
endless V-ribbed belt running on sheaves 
specially designed to mate precisely with 
the belt ribs, Poly-V delivers more power 
per inch of drive width than ever before 
possible! R/M Poly-V delivers up to 50% 
more power than an ordinary V-belt drive 
of equal width . . . equal power in as little 
as 24 the width. This means narrower 
sheaves . . . less shaft overhang . . less 
drive weight on heavy duty power driven 
equipment. 


R/M Poly-V’s single unit belt design also 


eliminates “length matching” problems and 
downtime for belt replacements. Poly-V 
belt speed ratio and belt position remain 
constant from no load to full load to run 
smoother and cooler — with less wear on 
belt and sheaves! Just two cross sections of 
Poly-V belt meet every heavy duty power 
requirement: belt and sheave inventories 
are cut to a new low! 


An R/M representative will show you 
other features of Poly-V* Drive that add 
up to longer, trouble free service for every 
heavy duty power drive application. 


Write for Bulletin #6638 


And... for the “Smoothest Running V-Belts Made” Specify R/M CONDOR and SUPER-POWER V-BELTS 
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Allflex Hose—Light, Strong, 
“Flexible as a Rope”! 


This new R/M hose offers a degree of rugged 
strength with light weight and flexibility not pos- 
sible with ordinary all-purpose constructions. All- 
flex hose coils and uncoils freely in any direction... 
without kinking. Uniform inside and outside diam- 
eters permit faster, easier, safer coupling. You can’t 
find a longer lasting, easier handling hose for use 
with air, water, oil and gases—even mild chemicals! 


R/M makes a complete line of quality hose for spe- 
cial services, too. Whatever your requirements, you 


get more use per hose dollar from R/M. 
Write for Bulletin #7075 
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BELTS HOSE ROLL COVERING + TANK LININGS INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 


R/M Puts the “Extras” 
in Conveyor Belt Design! 


For the conveyor belt engineered for your partic- 
ular job, investigate R/M’s advanced developments 
in heavy duty belt design . . . constructions like 
extra flexible Ray-Man .. . which trains naturally, 


troughs easily . . . handles fuller, heavier loads 
even where small pulleys are required in low-head 
room installations . . . extra-cushioned Homocord, 


R/M 
Tension-Master for extra long lifts and high 
tensions. Each belt is mildew-proof and moisture 
resistant ... and each is protected by the exclusive 
“XDC” Cover, R/M’s bonus extra to greatly 
increase resistance to wear, tear, cuts and abrasion. 
Specify R/M Conveyor Belts . 
Use per Dollar.” 


for unusually abusive shock loading . . . 


. . you get “More 


Write for Conveyor Belt Bulletins 


RM 715 


NEW JERSEY 


INC. 


Give You “ 4 
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Series 342 Precipitator 


COMPACT DUST COLLECTOR - Series 342 Precipitator meets 
industry’s need for a simple, compact, economical, all-purpose, 
mechanical-type dust collector, With the growing value of fly 
ash as a salable by-product, adequate, efficient collection is 
becoming increasingly important. 


Easy to install because of its sectionalized construction, the 
Series 342 Precipitator has proved effective in controlling dust 
discharge to the atmosphere in a large percentage of industrial 
plants. The reason: since each tube assembly is basically an 
individual cyclone or centrifugal dust collector, the multi-tube 
Series 342 will deliver an over-all performance comparable to 
the high efficiency obtained by a single, small-diameter cyclone. 

Furthermore, American Blower Series 342 Precipitator features 
welded-steel construction and removable tubes, is available in a 
variety of sizes to meet specific job requirements on either new or 
existing installations. 


Dust-laden air or gas enters inlet plenum; gravity and centrifugal 
action force dust downward, adjacent to tube wall; dust is 
skimmed into gas-tight receptacle; cleaned air or gas moves up- 
ward through outlet tubes to outlet plenum. 
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Series 361 Fly Ash Precipitator 


FOR LARGE PUBLIC UTILITIES — Series 361 Fly Ash 
Precipitator offers maximum collection efhciency over entire 
operating range, occupies minimum space, and gives reliable 
performance, trouble-free operation. 

What's more, the secondary separating system of the Series 
361 makes it relatively more efficient at reduced loads when 
fly ash is finer and more difficult to remove. ‘Then, too, 
ability to vary number and arrangement of individual cells 
makes it easy to tailor unit to the particular job. 


Whatever your dust-collection problem, it will pay you 
io talk to an American Blower engineer. His knowledge 
of the application of precipitators and dust collectors can 
prove invaluable to you. Call your nearest branch, or write: 
American Blower Corporation, Detroit 32, Michigan. In 
Canada: Canadian Sirocco products, Windsor, Ontario, 


AMERICAN BLOWER 


Division of Amertcan-Standard 
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BREECHING 


TUBULAR PRIMARY CONCENTRATOR 

HOPPER UNDER 
SECONDARY DUST CHAMBER 
VENT FAN 


BREECHING FROM 
OR AIR HEATER 


TIGHT RECEPTACLE 
OR SEALED ASH 
DISPOSAL SYSTEM 


Secondary system results in velocity-efficiency char- 
acteristics which automatically maintain maximum 
efhciency over entire boiler load or operating range. 
Properly installed and operated, unit's collection 
eficiency is from 850% to 9007. 


| 
SECONDARY 
SEPARATOR 
DISCHARGES 
THE FLY ASH ie 
TO AN AIR 
| 
G 
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ere’s what makes 
Bronze Valves 


TYPICAL OF WALWORTH QUALITY is the union body- 
to-bonnet connection which stiffens the body against 
internal pressure; makes taking the valve apart a 
simple operation and reduces the chances of distor- 
tion or leakage even though the valve is repeatedly 
taken apart and reassembled. With this type of con- 
struction there is no possibility of the bonnet com- 
ing off the valve while the handwheel is being turned. 


HEAVY BODY CONSTRUCTION is typical of all Wal- 
worth Bronze Valves. Extra-thick walls and rugged 
wrench hexes constitute a high safety factor and 
prevent distortion while the valve is being installed 
in the pipeline. Extra-deep pipe threads are accu- 
rately machined to eliminate leakage. Walworth 
Bronze Valves are also available with flanged, silver- 
brazed or soldered ends in certain sizes and types. 


MEET THE CHAMP! The chief engineer of a midwestern plant had used a parade of 
valves in severe boiler blowdown service. Most didn’t last longer than 60 days. None 


survived 90 days. 


On the recommendation of a Walworth Representative the engineer installed the 
Walworth No. 225P Bronze Globe Valve shown here, stating that he would be entirely 
satisfied if it lasted a bare three months. Exactly 4 years and 362 days later the valve was 
taken out of service—not due to the wire drawing, steam cutting and galling which made 
the other valves short-lived—but because the highly turbulent steam finally wore a small 


hole in the body. 


This is the kind of valve satisfaction you get—when you specify and use Walworth Bronze 
Valves. They are the longest wearing, toughest bronze valves on the market. 


Walworth Subsidiaries: ALLOY STEEL PRODUCTS CO. * CONOFLOW CORPORATION * GROVE VALVE AND REGULATOR CO. 
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real bargain! 


EXTRA-LARGE STEMS with extra-long, extra-deep TO REDUCE WIRE DRAWING to a minimum, certain 


threads prolong valve life, protect against wear and types of bronze globe valves have stainless-steel plug- 
“se. distortion and provide tight positive shutoff. The type seats and discs heat-treated to a nominal hard- 
surface of the stem is machined to a glass-like finish ness of 500 Brinell, adding years to valve life even in 
for minimum handwheel effort and to preserve the severe services. These valves can be tightly closed on 
packing which results in fewer inspections and less sand, grit or pipe scale without damage. Seats and 


- maintenance. The top of the stem is tapered and 


discs are machined simultaneously, assuring per- 
squared to hold the handwheel securely. 


fect mating. 


There is a Walworth Bronze Gate, Globe, Angle or Check Valve for 
every service. Walworth is continually developing new valve 

types and materials, including plastics, to keep pace with the 
growing variety and severity of services in modern industry. For 
full information, see your Walworth Distributor or write: 
Walworth, 60 East 42nd Street, New York 17,N. Y. 


FT 


Bronze Valves and Fittings 


WALWORTH 


M & H VALVE & FITTINGS CO. * SOUTHWEST FABRICATING AND WELDING CO., INC. * WALWORTH COMPANY OF CANADA, LTD. 
POWER 
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EATING 


IS CORROSION 


INTO YOUR 


CONDENSER'S EFFICIENCY? 


When condensers operate at high capacities for 
long periods, tube failure occurs more fre- 
quently. Corrosion is accelerated by greater 
loads of water—carrying abrasives and debris— 
traveling at high velocities. The protective film 
normally formed by the metal is scoured away. 
Water can then act directly on tube walls —eat- 
ing into your condenser’s efficiency! 

That's why the right copper-base tube alloy 
for your operating conditions—the alloy that 
gives the best corrosion resistance—can reduce 
your corrosion rate and frequency of re-tubing. 
For example: Service data and tests conducted 
in clean sea water show that Aluminum-Brass, 
Alloy #54, gives good service where water 
velocities are high. Where pollution exists, the 


BRIDGEPORT CONDENSER TUBES } 


best choices are Aluminum-Brass, Alloy #54, or 
Aluminum-Bronze, Alloy #53. 


When replacing old condenser tubes—or speci- 
fying new ones—be sure you take full advantage 
of all latest developments. Bridgeport Condenser 
Tube Alloys are matched to your corrosion con- 
ditions for longer life, reduced maintenance. Our 
Technical Service and Corrosion Laboratory will 
be glad to help you select the right alloy. Phone 
your nearest Bridgeport Sales Office today. 

Write today for your free 
copy of Bridgeport’s new 
Condenser Tube Hand- 
book. Ask to be added to 
the mailing list for our 
Copper Alloy Bulletin. 


CONDENSER 
EAT EXCHANGER 
TUBE HANDBOSK 


Bridgeport Brass Company, Bridgeport 2, Conn. « Offices in Principal Cities H 
In Canada: Noranda Copper and Brass, Limited, Montreal 
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Just a puff of arr lifts the valve strip... 


COMPRESSOR VALVE! 


It’s not magic, merely a demonstration of Worthington’s amazing Feather® Valve 


yee —the lightest, fastest-acting compressor valve on the market. Less than half a 


pound of air pressure will operate the valve in a standard two-stage 100 psi 
Worthington machine. 

Because of its lightness and flexibility, Feather Valve action is very sharp. 
There is virtually no slip or back flow. Result: real savings in power costs. 
No Impact. Even when operating as fast as forty times a second, the Feather 
Valve works with no impact. Lack of impact plus the absence of buffer plates and 
cushioning accessories assure long life and negligible valve maintenance. 

For an on-the-spot report of a Worthington “Feather Valve” water-cooled 
compressor in action, see the next page. 


WORTHINGTON 
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Worthington Feather* Valve air compressors operating at the Ford Motor Co. Plant, Cleveland, Ohio. 


HOW TO GET THE PLANT AIR COMPRESSOR YOU NEED 


As inthe above Ford plant, compressed 


air is a basic power service in most 
every modern industrial plant. Equip- 
ment reliability and long life are a 
must. 

Worthington makes a complete line 
of water-cooled air compressors. Every 
machine is available in a standard 


See preceding page 


unit, from the single horizontal 
“midgets” to the big balanced opposed 
“giants.” This standardization allows 
complete freedom of choice and you 
-an install these high quality machines 
at lowest possible cost in a surpris- 
ingly short time. 

For more information about your 


compressed air needs, write Section 
K-71, Worthington Corporation, Har- 
rison, New Jersey. In Canada: Worth- 
ington (Canada) 1955, Ltd., Toronto, 
Ont. 


WORTHINGTON 
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How do you house an atomic elec- 
tric power plant? Dig a hole five 
stories down. Erect a giant ten- 
story welded steel “containment 
vessel.’’ Seal it off air-tight, and 
you have one of the largest pres- 
sure vessels man has ever been 
called on to build. 

That’s the story, over-simpli- 
fied, of the unique housing re- 
quired for America’s first nuclear- 
powered electric plant, the 
Experimental Boiling Water 
Reactor, at Argonne National 
Laboratory, Lemont, Illinois. 

In our practical, efficient world 
of engineering, there is a sound 
structural reason for the unusual 
dome-shaped building, now rec- 
ognized by everyone as the sym- 
bol of atomic-power-for-peace. 


Radioactive steam and gases 
must be contained within the sys- 
tem. The precautions necessary 
demanded an air-tight building, 
80 feet in diameter by 119 feet 
high. 

This giant welded steel struc- 
ture, designed to withstand a pres- 
sure of 15 pounds per square inch 
above gage pressure, was made 
concave throughout, with a semi- 
ellipsoid bottom and a_ hemi- 
spheric top. 

Upon completion, the half-mil- 
lion cubic foot shell was tested for 
air-tightness. Never before had so 
large a welded structure required 
such thorough testing against air 
loss. 

Graver’s skills, backed by a cen- 
tury of experience, were called 


upon to fabricate, erect and test 
this unique steel structure. 

Graver’s research department 
devised the special air-tightness 
testing procedures. Graver fabri- 
cated all sealing devices—the ac- 
cess air-locks, bulkheads and 
doors, and the two water-demin- 
eralizing systems. It also furnished 
the saucer-shaped 15,000 gallon 
water tank suspended under the 
dome. 

This application of Graver’s 
skills in the fabrication and erec- 
tion of America’s first atomic 
power plant is indicative of 
Graver’s readiness to help you 
fulfill your plans for the future, 
no matter how unusual or exact- 
ing the requirements. 


Building for the Future on 100 Years of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. CO. 


EAST CHICAGO, INDIANA e NEW YORK e 
PITTSBURGH @ DETROIT CHICAGO e 
HOUSTON ° LOS ANGELES 7 


PHILADELPHIA e EDGE MOOR, DELAWARE 
TULSA @ SAND SPRINGS, OKLAHOMA 
FONTANA, CALIFORNIA ° SAN FRANCISCO 
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NEW...and full of BIG features for you! 
Space Saving 


NEW 
Easy Access 


Easy Installation 
CHOICE of Air or Oil Switch 


YOU GET THEM ALL IN THE 


E-M Sa-Fuse Control 


Vy Check these outstanding 
SA-FUSE Features: 


Bay, . CONTROL DEPTH CUT IN HALF. The new Space- 

—. Saver Sa-Fuse Control is only half as deep as 

old type controls. Space-Savers require no 

Old type wasteful rear aisle. You get almost twice as 
controls eae many new Space-Savers into any given area. 


. COORDINATED MOTOR PROTECTION. Thermal 
relays and current-limiting fuses work together 
to protect against sustained overloads and 
short circuits. 


x by E-M, gives simplest, most foolproof, and 
>” New Space- most completely effective “conscious” control 


Saver Sa-Fuse of synchronous motors. 
Control 


ee . “SPOT CHECK” DISCONNECT SWITCH. A glance 


“at . POLARIZED FIELD FREQUENCY RELAY, invented 


at ganged disconnect switch quickly confirms 
that its blades are open and grounded. 


. FOUR-WAY SAFETY INTERLOCK. Personnel are 
guarded by interlocking between a-c contactor, 
disconnect switch door, disconnect switch, and 
contactor compartment door. 


. ISOLATED HIGH VOLTAGE COMPARTMENT is 
separated from low voltage chamber by a key- 
locked, hinged relay panel. 


. FRONT-CONNECTED LOW VOLTAGE COMPON- 
ENTS are mounted on front of hinged relay 


Two Space-Savers, panel enclosing a-c contactor. 
Back-to-back, 


aoe . RUGGED STEEL CABINET is fabricated from 
heavy gage steel plate for extra strength and 


Space-Saver, rigidity. 
back-to-wall 


- VAULT-TYPE LOCKING. Main door has 3-point 
locking for safety and freedom from vibration. 
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Complete front-of-control 
accessibility 
Cable pulling is easier in the big, roomy high- 


voltage compartment. Power cables enter 
through top or bottom of cabinet. 


Here’s Sa-Fuse with 
roll-out 
air-break contactor 


Isolated in the high-voltage 
compartment, the contactor 
disconnects easily and rolls 
out for servicing. Note that 
the disconnect switch blades 
in the fuse compartment are 
open and grounded. 


ROLL IT IN...ROLL IT OUT! 


The new E-M Oil Switch is an option. It’s a rugged oil 
switch specially designed for motor starting duty. Control 
transformer is mounted with it on roll-out assembly. 


When you're thinking about motor controls, be sure to ask your 
E-M Sales Engineer about SA-FuSsE. He will be glad to give you 
details about the better motor control. Also, write today for your 
personal copy of the informative SA-FUSE brochure, No. 1133. 


ELECTRIC MACHINERY MFG. COMPANY 


Minneapolis 13, Minnesota 


Originators of the safety gang disconnect 
3300-TPA-2156 high-voltage fuse control 
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Demonstration: Add Separan 2610... mix... ina few seconds, solids settle .. . compare with untreated solids. 


New flocculating agent Separan 2610 


clears process and waste water in record time 


New flocculant proves to be faster and 
more economical answer to many old 
problems in process water and waste 
treatment operations. Separan 2610® 
speeds up settling and filtration rates 
... brings many other improvements 
to liquid-solid separations! 


PROVEN APPLICATIONS 


Process water treatment — improves 
throughput and performance in hot 
and cold lime softeners, chemical floc- 
culation units! 


Sewage—speeds dewatering of digested 
elutriated sewage sludge! 


Oily waste disposal — improves floc 
blanket flotation on refinery water 
efHuent flotation unit! 

Foundry waste—reduces stream pollu- 
tion and provides cleaner recycle 
water! 

Pulp & paper waste—increases solids 
recovery, lowers sewer loss! 


Coal washing—improves fines recovery, 
increases throughput of settling unit! 
Electroplating—settles solids in com- 
bined cyanide, chrome and acid wastes; 
speeds filtering! 
Chemical wastes—improves solids re- 
covery; less material loss! 

EXAMPLES OF RESULTS 
Separan 2610 was applied at 0.25 ppm 
to a cold lime softener supplying cool- 
ing tower make-up water. The sludge 
blanket became stabilized, effluent 
turbidity was reduced from an average 
10 ppm to less than 5 ppm, and the 
unit operates more efficiently. Floccu- 
lant savings with Separan 2610 exceed 
$110 per month on a throughput that 
averages 900 gpm. 


Another plant uses Separan 2610 in 
dewatering of digested elutriated sew- 
age sludge on vacuum filters. This 
application has brought a 24% increase 
in filter capacity and a 20% reduction 


YOU CAN 


in total chemical flocculant cost. 


In oil refineries, similar improvements 
are being experienced in flotation units 
for clarification of combined oily 
wastes. By adding 0.5 ppm Separan 
2610, along with alum, to waste water 
in a flotation unit, plants have im- 
proved floc blanket stability and _re- 
duced the oil content of the effluent. 


MANY APPLICATIONS HAVE BEEN TESTED 


Separan 2610 has shown excellent 
results in many waste and_ process 
water applications. It is an organic 
flocculating aid that is easy to prepare 
and apply, noncorrosive, and that 
presents no hazard in normal handling 
and industrial use. Samples and tech- 
nical assistance are available by writing 
us. For further data, request one of our 
new booklets on Separan 2610 in 
“Waste and Sewage”, “Water Treat- 
ment”, “Coal Industry”, or “Pulp and 
Paper”. THE DOW CHEMICAL COMPANY, 
Midland, Michigan, Dept. SC1321]. 
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automatic control or positioning probiem? 


Here's the antuer... the versatile 


CASH STANDARD 
Type 100 


Controller and Fositionen 


Opercies a fever 
valye (CASH 
STANDARD. TYPE 
42.-R} to maintain 
constan! pressure. 


Positions butterfly Controls liguid 
valve fo control | levei. (Used 
desired rate of flow here with 
or prossure in CASH STANDARD 
fluid distribution TYPE 42 Balanced 


include this unit in your process system as: 


1. A controller with self-contained positioning mechanism. 
2. A power positioner actuated by a signal from another controller. 


The Type 100 coupled with various types of final control elements will accurately control: 
@ Pressure @ Liquid level @ Rate of flow @ Other process variables 


The Type 100 features: © Feed back type control @ Adjustable range @ High sensitivity @ Linear or curved line 
characteristics @ Reverse or direct action @ Optional manual control @ Double acting cylinders, 
6" or 12” stroke, 2”, 2%" or 4” bore for operating pressures up to 125 psi. (Also suitable 
for larger cylinders in combination with volume booster when higher thrusts are desired.) @ Oper- 
ation by air, oil or clean water. 


Available for these signal ranges: ¢ Vacuum ¢ Differential pressure @ Pressures up to 600 psig. @ Lever motion 


WRITE TODAY for complete information, 
including literature, on this versatile in- 
strument. Dept. E. 


STANDARD 


A. W. CASH COMPANY, P. O. Box 551, Decatur, Illinois 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 


POWER * APRIL 1957 


c 
F 
4 isa 
ESN 
ne STANDARD 100 Controller and Positioner 
i 
i 


OF MONEL SEAMLESS TUBING! 


A NEW COLD-DRAW SECTION OF INCO'S HUNTINGTON WORKS 
IS CAPABLE OF TURNING OUT 5,000 MILES OF SEAMLESS 
MONEL TUBING A YEAR. MORE THAN ENOUGH 70 GO THE FULL 
LENGTH OF THE AMAZON RIVER! THE 85-FOOT 
LENGTHS ENABLE ENGINEERS TO TAKE ADVANTAGE OF 
GREATER HEATING AREA IN FEEDWATER HEATER TUBE 
(ae BUNDLES, AND TO EFFECT ECONOMIES BY SPECIFYING 
Gon EDISON'S NEW ASTORIA STATION =e LONGER HEATERS OF SMALLER DIAMETER! 
DRAWS HIGHLY CORROSIVE, SALTY COOLING ‘ 
WATER FROM THE EAST RIVER. TO PREVENT 
SHAFT FAILURE FROM CORROSION 
ON THE FOUR 68,500 GPM PUMPS, 
CON EDISON ENGINEERS 
SPECIFIED “K" MONEL* 
AGE-HARDENABLE 
NICKEL-COPPER 
ALLOY SHAFTS. 


Sturdy” ‘Seq legs" a 
PROBLEM? 
Man-Made Island! 


THEN FIND OUT MORE 
SHEATHED IN MONEL, THE LEGS OF OFFSHORE RADAR. 


ABOUT MONEL. HOW IT CAN HELP PLATFORMS ARE PROTECTED FROM DANGEROUS CORROSION 
YOU EXTEND EQUIPMENT LIFE... IN THE VICINITY OF THE WATERLINE.MONEL RESISTS SALT 
WATER...SALT AIR ...SALT SPRAY. A NATURAL CHOICE FOR 


peapuretitiemeipnncmtivagel HANDLING BRACKISH AND CORROSIVE COOLING WATERS 
WRITE FOR BULLETIN, ; 

" ERT, 
ENGINEERING PROP IES THE INTERNATIONAL NICKEL COMPANY, INC. 


OF MONEL” 67 Wall Street A New York 5, N. Y. 
INCO Nickel Alloys *Registered Trademark 


FREE ON REQUEST. 
More POWER for you... with MONEL 
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Here’s why you get 


IMPORTANT SAVINGS in 


v first cost 

installation 
operation 

maintenance 


with the Series ‘‘SC’’ STANDARD BOILER 


Tuese nine Foster Wheeler design features add up to sub- 
stantial savings in the cost of steam generation. Equally 
important is the extra dependability that’s built into every 
“SC” unit —the resuit of over 60 years of experience in 
the design and construction of large, high-pressure steam 
generators for leading central station power plants. 


Pre-engineered in all details and standardized for econ- 
omy, these FW standard steam generators are available for 
oil or gas firing, in capacities from 50,000 to 150,000 lb/hr, 
for pressures to 1500 psi and superheated steam tempera- 
tures to 950 F. For complete information, send for Bulletin 
B-55-4. Foster Wheeler Corporation, 165 Broadway, New 
York 6, N.Y. 


FOSTER WHEELER 


NEW YORK e LONDON e PARIS e ST. CATHARINES, ONT. 
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"All furnace walls are 
‘cooled by closely- 


ing setting mainte-- 
* nance and preventing 


1. COMPLETELY WATER-COOLED WALLS 


spaced tubes, minimiz- 


excessive exit gas tem- 
peratures. 


2. EFFICIENT FIRING ARRANGEMENT 
Burner arrangement 2909) 


assures maximum rat- $ 
ing without overheat- 

ing furnace tubes. Rear 
wall is over 19 ft. from 
burner wall, permit- 
ting long, horizontal 
flame travel. 


e0e00000 
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3. FULLY DRAINABLE SUPERHEATER 


A completely drainable 

superheater permits re- 

moval of all condensed 

water from the ele- a 
ments before start-up. 

4. HIGH STEAM PURITY 

The normal drum in- ~Of 


ternals consist of chev- 


ron dryers and a dry — 
box. Separators may 
be added which make 

possible a steam purity 

of 1PPM or less. 


5. UNRESTRICTED CIRCULATION 


Absence of headers 
provides free circul 
tion through integral 
risers and downcom- 
‘ers, eliminating header 
handhole plates and 
gaskets. 


6. BOTTOM SUPPORTED UNIT 


The bottom-supported 
design fully utilizes 
the structural strength 
of the tubes and pro- 
vides low unit stresses 
in all members. 


° 


7. PRESSURE-TIGHT CASING 


The all-welded casing 
forms a rigid, pressure- 
tight unit that can be 
arranged for pressur- 
ized or balanced draft 
operation. 


8. MINIMUM REFRACTORY BAFFLING 
The wall separating fur- 


000000000000 
nace and boiler bank 
is the only refractory 0000) © ° 
baffling used. It is com- 
pletely accessible from Sagal 
the furnace. 0000] 0 

o 
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9. SIMPLE SOOT BLOWER ARRANGEMENT 


Soot blowers are sup- 
ported on the outer 
row of boiler-bank 
tubes, simplifying 
alignment and provid- 
ing easy access. 
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Photo courtesy Public Service Co. of Oklahoma 


He’s Using an “Idea Amplifier’ 
to solve a cost-cutting problem 


This Load Dispatcher’s aim at the moment is to 
coordinate regulation of hydro and steam genera- 
tion. On paper at least, this coordination con- 
tributes to lowest-cost operation, but in actual 
practice, its execution involves numerous factors 
—many of them variables, and far too complex 
to be calculated manually in a hurry. 


So the Dispatcher turns to electronics for 
amplification and execution of his idea. He uses 
the console in front of him to convert it to an 
electrical equivalent which is instantly calculated 
and telemetered in the form of control pulses to 
any given number of turbine governor motors 
simultaneously . . . and it’s all done with cost- 
cutting accuracy beyond the ability of even the 
best manual operation. 

The “amplifier” in this case is an Area Load 
Control console—a device with computing cir- 
cuits that functions as the brain of each Leeds & 
Northrup Area Load Control system. Already, 
these custom-engineered systems are installed on 
utility networks accounting for nearly a third of 
American generation. 


Operating flexibility of Area Load Control is 
one reason for this preference. For when day-to- 
day operating conditions change (due to wet 
coal, loss of a cooling fan, unscheduled mainte- 
nance, etc.) Area Load Control provides the Load 
Dispatcher with the necessary flexibility to meet 
these problems as they arise. 


Next time you have an opportunity, talk with 
your power neighbors who use Area Control—get 
the benefit of their thinking plus the ideas of your 
own operating staff. It’s a method for turning in 
cost-cutting recommendations that work. 


Bit 


CONTROL INSTALLATIONS 1927-56 
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“Today marks an event of historic significance 
in man’s development: of the, atom for 
peaceful purposes. Fhe reactor we are placing 
in operation today is the first of a 
generation of such reactors designed to provide 
electric power for our factories and 

our homes, power upon which the strength 
and future well being of this country 
vitally depends.” 


from Dedication address, Feb. 9, 1957, by 
Rep. Carl T. Durham, Chairman, Joint Congressional 
Committee on Atomic Energy. 


EXPERIMENTAL BOILING 
WATER REACTOR PLANT 


Argonne National Laboratory 
Lemont, Illinois 


TURBINE RATING 
5000 kw — 600 psig — 488° F 


ENGINEERING AUTHORIZED 
August 25, 1954 
FULL POWER GENERATION 
December 29, 1956 
FORMAL DEDICATION 
February 9, 1957 


‘SARGENT & LUNDY ‘ENGINEERS 
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This new unit which triples the capacity of the plant consists of 
a Babcock and Wilcox two-drum single pass steam generator 
fired by a Detroit RotoGrate Stoker having six feeders and dis- 
tributors. The plant is at 5,300 feet above sea level. Capacity of ° 
above unit is 150,000 pounds of steam per hour at 860 psi, 915° 
steam temperature with preheated air at 350° F. 
Design is based on bituminous coal: 
per Me os 10,828 
Sulphur (separately determined).............. 0.7% 
However, operation has been completely successful with coal 
from various mines in the vicinity. 
Detroit RotoGrate is an exceptionally efficient spreader stoker 
with overlapping highly restricted grates that move slowly for- 
ward discharging ash at the front. Permits high burning rates 
with all Bituminous coals, Lignite or refuse fuels. Write for Bulletin. 


Southern Colorado Power Co. 

Canon City, Colorado 

W. C. Porter, Vice President in Charge of 

Chester Huskey, Superintendent 

Stearne-Reger Manvlucturiag Co, Denver MAIN OFFICE AND WORKS MONROE, MICHIGAN 


Loeb & Eames, New York, Consultant District Offices or Representatives In Principal Cities 
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FOR EVERY INDUSTRY’S REQUIREMENTS 


Tough as a pipe, but flexible, that is 
Penflex tubing. You name your need for 
conveying volatiles, liquids, chemicals, 
powders, granular materials, or semi- 
solids... hot or cold... and Penflex has 
the right tubing to provide the maximum 
service. It is unsurpassed for withstand- 
ing rough abuse, abrasion, crushing and 
heat. 

Squarelocked, interlocked, corrugated 
»». packed or unpacked ... braided or un- 


braided... with all types of couplings. 
Penflex makes them to meet your exact 
specifications and scientifically engi- 
neers them to the installation with 
“Flexineering.”’ If you need flexible 
metal tubing from 14” to 24” I.D.... 
bronze, galvanized or stainless steel call 
on your Penflex man. For data on the 
complete line of products... plus valu- 
able specifications on flexible tubing 
write for your copy of ‘‘Flexineering.”’ 


PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY, INC. 
7237 POWERS LANE, PHILADELPHIA 42, PA. 


Branch Sales Offices: Boston New York 


Chicago 


Houston Cleveland 


Los Angeles 


and Distributors in Principal Cities 


— 


In piping “specs” specify Sola-Flex 


EXPANSION JOINTS AND BELLOWS 
MADE IN ALL SIZES AND VARIETIES 


YOu BENEFIT many ways when you Call for Sola-Flex expansion 
joints in a high or low pressure piping installation. Durable 
and economical, Sola-Flex joints are custom-engineered, 
based on advanced designs perfected by Solar. They are 
built of a variety of metals in a vast array of sizes, shapes 
and configurations. And Sola-Flex joints have been proven 
in service —in all types of installations throughout the petro- 
leum, utility, chemical, petrochemical, and other industries. 

Send for the latest Sola-Flex catalog—many pages of 
valuable data. Write Dept. C-147, Solar Aircraft Company, 


San Diego 12, California. 


SOLAR 


SAN DIEGO 
AIRCRAFT COMPANY DES MOINES 


Designers, Developers and Manufacturers * Gas Turbines « Aircraft and 
Missile Components + Bellows * Controls * Coatings * Metal Alloy Products 
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Fig. 1221 


Galling with the hardest valve wedges you can buy 


Highly resistant to erosion and corrosion 


Here’s a wedge as hard as flint... so 
hard that it’s undamaged by pipe cut- 
tings, scale or grit. It’s the only trim 
we know of which will successfully 
withstand the simultaneous attack of 
the three valve-destroying agents— 
corrosion, erosion, galling. This 


wedge is 13% chrome stainless steel 
hardened up to 1000 Brinell. 
Specify the OIC 1221 gate or 1621 


globe where you need the extra 
A LV & S FORGED & CAST STEEL, LUBRICATED rugged nature of forged steel. They 
PLUG, BRONZE & IRON VALVES are recommended for steam service 
up to 800°F...oil service upto 1000° F. 
Or, use these same valves for hydraulic 
service up to 2000 Ibs. 

Write for Form 195 for specifica- 

tions on the OIC forged steel line. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 
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COMBUSTION CONTROLS GO OUTDOORS to help cut steam costs at American Synthetic Rubber Corporation's 
new packaged boiler plant near Louisville, Kentucky. The three 27,000 lbs./hr. gas or oil fired boilers operating at 


175 psi generate steam for heating and processing. 


“Big Station” Combustion Controls 


Metering-Type Republic Control System Saves Fuel, 
Enables Boilers to Handle Fast Load Changes Quickly 
and Smoothly at American Synthetic Rubber Corporation 


Peak combustion efficiency plus fast control of widely 
varying loads—these were combustion control require- 
ments at American Synthetic Rubber Corporation's 
new packaged boiler plant near Louisville, Kentucky. 
To meet them, a metering-type combustion control 
system was specified instead of the “off-on” system 
usually furnished with packaged boilers. This system 
contains all of the basic control elements found in 
large installations and has all of the operating refine- 
ments common to large plants. 


Is this metering-type control system worth its 
premium price? Flue gas tests made at various 
ratings conclusively answer the question with an 
emphatic YES. Combustion efficiency exceeds what 
similar packaged installations are delivering — and 
smoother operation is preventing chain-of-event 
troubles that frequently are caused by improper 
boiler operation. American Synthetic expects the 
controls to pay their extra cost in just a few years 
through fuel savings alone. 


REPUBLIC FLOW METERS CO. 
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HOW METERING SYSTEM AT 
AMERICAN SYNTHETIC SAVES FUEL 


s Unlike most packaged boiler control systems, the 
Republic Combustion Control System at American 
Synthetic continuously measures both fuel and air 
inputs. Changes in fuel pressure, for example, which 
change the rate of fuel feed are detected immediately 
and automatically compensated for. Proper fuel-air 
ratio is maintained automatically at all ratings for 
maximum combustion efficiency. 


Fast load changes are common in the plant with 
fluctuations varying as much as 8,000 lbs./hr. Rapid 
control response with Republic's dash-pot stabilization 
which prevents “hunting” enables boilers to meet new 
steam demands quickly and smoothly. Steam pressure 
and draft are held constant even during changing 
loads by the controls. 


CONTROL SYSTEM CHANGES WITH FUEL 


On oil firing, the controls operate on a steam flow-air 
correction system. For safety on gas firing, the con- 
trols are transferred to an air flow-gas flow correction 
arrangement which prevents over-firing in case air to 
the boilers is limited or blocked for any reason. 


CENTRALIZED instrument and com- 
bustion controls on this Republic panel 
make checking and manual operation 
convenient and easy. 
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Pay Off for Packaged Boiler Plant 


LOOKS EFFICIENT... AND IS. Interior view of the boilerhouse. All three 


boilers can be operated together or separately by means of contro! pane! at right. 


OPERATORS ARE ENTHUSIASTIC 


The automatic correction feature of the Republic 
Controls eliminates time-consuming gas analysis and 
adjustments which would be necessary periodically 
with other types of controls. Correct operation of the 
boilers is easier, surer. 


IF YOU ARE PLANNING ON INSTALLING 
PACKAGED BOILERS, find out how metering- 
type combustion control by Republic can 
improve efficiency, cut fuel costs and make 
operation simpler and easier. Contact your 
nearest Republic representative. 


1F YOU ARE PLANNING ANY BOILER 
PLANT—any size, type or method of fuel 
firing — you can be sure of maximum effici- 
ency with a Republic Combustion Control 
System engineered to exactly meet your 
needs. Write us when your problem is 
combustion control. 


2240 Di | 
| iversey Parkway cago nois | 


Dependable D-C ON THE SPOT... economically 


Here is the low-cost, low-maintenance way to have d-c power exactly where 
it’s needed—and it’s more efficient than any other type of power conversion unit. 


D-c power conversion units are available in ratings of 4 to 2 kw single-phase input 
and 1 to 100 kw three-phase input—ratings to meet your power requirements. 

And these units rely on long-lasting Rectox® selenium stacks which show less than 
5% increase in forward drop after more than 16,000 hours of continuous life testing. 


Westinghouse also furnishes a complete line of silicon units. For further information— 
call your Westinghouse sales engineer. Or, write Westinghouse Electric 


Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-22032 


you CAN BE SURE...1F ITS Westinghouse 
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ESTABLISHED 1882 


The future: How do you see it? 


M°*" OF Us in the power field live in the future 
a good part of the time. Not as idle dreamers 
seeking escape, but because the future is our busi- 
ness. No matter how urgent today’s problems seem, 
we must always be looking ahead—planning the 
improvements that will avoid problems in the com- 
ing years and the expansion that will meet tomor- 
row’s rising demands. 


It is thus only natural that the future will be a 
dominant theme in the special September issue that 
will mark completion of Power’s 75th year and 
the beginning of a new era of even greater editorial 
service to the advancing power field. In that issue 
we plan to enlist the best thinking in the field to 
help us chart the path of power-service development. 


Since the future grows out of the present, we 
will start by probing each power-field area to evalu- 
ate today’s present practices and trends. This ex- 
tensive, and intensive, survey will then serve as a 
basis for appraising the developments to be ex- 
pected in the years ahead. 


We plan to present the results to you in a group 
of special reports under the general title “The 
Power Field Today and Tomorrow.” Together. 
these reports will form one of three main sections 
into which the big September issue will be divided. 


The first of these reports will deal with trends 
in planning and design of power-service systems: 
generating plants, steam and electrical distribution, 
compressed-air, water-supply, refrigeration and air- 
conditioning systems. 


Then will come a series of six reports, each 
dealing with one broad group of power-service 
equipment for: steam generation, mechanical 
power, electrical distribution, fluid handling, heat 
exchange, instrumentation and control. 


Final report of the group will deal with a sub- 
ject of prime importance to all of us—managing 
tomorrow's plants. Here we'll discuss the methods 
and procedures that will be needed to keep to- 
morrow s equipment lubricated, maintained and 
running efficiently. We'll seek answers to such 
questions as the effect of the ever-rising cost of 
manpower and the problems of selecting, training 
and organizing the ever more highly skilled per- 
sonnel that will be needed for more precise and 


complex operations. 


In all of these areas we are now assembling our 
own facts and thoughts. We have begun to collect. 
hy interview and correspondence, the thinking of 
leading consultants, equipment manufacturers and 
plant designers. And we would like to invite all 
readers of POWER to join us in this major effort 
to outline the shape of things to come for power- 


service men. 


Specifically, we would welcome your thoughts 
on managing tomorrow’s power services—an area 
of deep concern to most Power readers. We hope 
you ll take time out from today’s tasks to look ahead 
a bit, to drop us a note about what you are doing 
management-wise in planning for the future. We 
believe this will be useful to you, helpful to us. 
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“By installing Fusetron Fuses .. . 


We saved from ‘165 to ‘225 
worth of solenoid coils a year 


and reduced down-periods”’ 


ED. O'HATNICK, CHIEF ELECTRICIAN 
FRANK KNEELAND a UNITED ENGINEERING & FOUNDRY CO, 
PITTSBURGH, PA. 
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ED O’HATNICK 
Chief Electrician 


Wr. O' Ratnich continues..." The solenoids 


on the hydraulic clutches of our horizontal boring mills would 
sometimes stick or slow down when dirt got into the oil. 


‘When this happened, the tap D. C. solenoid coils wouldn’t be 
pulled in far enough so they would burn up. 


“Each coil cost about $15 and with 12 to 18 of them burning up 
every year it didn’t take long for this to add to a considerable 
amount of money. 


“And even more costly were the production losses that resulted 
from these shutdowns. 


“With hope of reducing these expenses, we decided to indi- 
vidually protect the 72 solenoids in use with 3/10 ampere Fusetron 
dual-element fuses. 


“In the next 3 years only 2 coils burned up. 


‘We had other favorable experiences with Fusetron fuses that 
convinced me they can make a plant more effective. 


“That’s why, upon being transferred to our Frank Kneeland 
Plant, I made a study to see where Fusetron fuses can be applied 
to help us reduce operating costs.” 
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Here’s why 
Fusetron dual-element 
Fuses protect solenoids, 
coils and transformers 
against burnout. 


By installing the proper size Fusetron dual- 
element fuse, a solenoid can be protected. The 
Fusetron fuse will not open on the operating 
surge but will open in time to protect, should the 
heavy current continue too long for any reason. 


A transformer or coil, likewise, can be pro- 
tected because the long time-lag of the Fusetron 
fuse permits it to hold all normal current surges 
and harmless overloads— yet it will open to pre- 
vent burnout on any dangerous overload. 

All you need to protect Coils, Transformers or 
Solenoids against burnout is a Fusetron fuse plus 
a fuse block or a BUSS fuse holder. 


On voltages up to 125 the same dependable 
protection can be provided with a proper size 
Fusetron plug fuse or BUSS Fustat. 


FUSETRON FUSES BDO MORE THAN 
PROTECT SOLENOIDS AGAINST 
BURNOUT ... They Provide 10 Point 
Protection 1, High interrupting capacity — protect 
against heaviest short circuits. Have proven on tests to 
open safely on circuits set to deliver in excess of 100,000 
amperes. 2, Protect against needless blows caused by 
excessive heating — lesser resistance results in ccsler 
operation, 3. Protect against needless blows caused by 
harmless overloads. 4. Provide thermal protection — for 
panels and switches against damage from heating due 
to poor contact. 5. Protect against waste of space and 
money — permit use of proper size switches and panels. 
6. Protect motors against burnout from overloads, 7. Give 
DOUBLE burnout protection to large motors — without 
extra cost. 8. Protect motors against burnout due to 
single phasing. 9. Make protection of small motors simple 
and inexpensive. 10. Protect coils, transformers and 
solenoids against burnout. 


Write for bulletin FIS. 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS 
« « » USE BUSS HI-CAP FUSES! When coordinated with 
Fusetron fuses they will not open ahead of the fuse nearest 


fault. 
Write for bulletin Ey 


Play Safe! install FUSETRON dual wames im 
element Fuses and BUSS Hi-Cap Fuses 


wy 


BUSSMANN MFG. CO. Div. of McGraw-Edison Co, 
University at Jefferson, St. Louis 7, Mo. 


throughout entire Electrical System! 


ag 


P.P.& E. service 
which contributes to 


HIGH-TEMPERATURE 
HIGH-PRESSURE 
PIPING 


Pittsburgh Piping engineers study 
the plant designer's piping layouts, 
check all details and specifications. 
To assure quality, economy, and 
speed a maximum amount of each 
piping job is planned for prefabri- 
cation in our shops. 


We have complete facili We assume responsibility for every phase of a 
ties for all piping fabri 
pote tc , \ piping job — from blueprint through erection. 
treating, inspection, and . 


: Our engineers are specialists — thoroughly ex- 


tration shows machining 


perienced in the theoretical and practical aspects, 
of bevel on end of 36” 
©.D. plote welded tur- a. ayy as well as in the code and insurance require- 


bine cross-over piping 


bine | — | ments, of high-temperature, high-pressure piping. 


PRODUCTS AND SERVICES OFFICES IN PRINCIPAL CITIES 
Carbon Steel Piping Forged Piping Materials 


, Atlanto Whiteheod Building 
Cast Iron Fittings Headers Bosten 
Cast Steel Fittings Manifolds hicago Peoples Gas Buildin 
Chrome-Moly Piping Pipe Bends Nadel Public Square Building 
lexandria Ave 
Copper Piping Stainless Steel Piping A EQU co ollywo 1828 North A 
Corrugated Piping Van Stoning q N D I PM ENT M PA N - New Orleans : P.O. Box 74 
Creased Bends Welded Assemblies 


New York "Woolworth Building 
158 49th Street — Pittsburgh, Penna. yrecese 


113 So. Salina Street 
Flanges Welding Fittings ‘CANADA: CANADIAN PITTSBURGH PIPING, LTD, 
835 BEACH ROAD—HAMILTON, ONTARIO 
PP-21 
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ENGINEERING 
and MANAGEMENT 
SECTION APRIL 1957 


» BG A SKROTZKI 


Associate Editor in Charge : a 


Automatic data logging—a step 
closer to the automatic plant 


> THE PRACTICE of keeping plant operating logs dates back more years than 
we'd care to count. Power men base important decisions on the information 
contained in them. Yet, manually logged data has several important draw- 
backs. Hand logging of a hundred or more variables is time consuming. 
But even more important, it’s subject to human error. 

Now, enter automatic data logging. You get an automatically typewritten 
record in seconds. Off-normal data command immediate attention by audible 
and/or visual signals and automatic logging of off-normal conditions in red 
type. The human element is largely eliminated. 

We don’t mean to imply that automatic logging is a cure-all. But the tech- 
nique promises to carve an important place for itself in the power field. 
In this report we'll see how the equipment works, what the first U.S. power 

By HOWARD P KALLEN, Associate Editor _—sinstaliation looks like, how experts view its future. Turn page 
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Automatic data loggers fit together like this. Refinements depend on 


The simplified block diagram, above, 
traces flow from the input signal into 
the transducer to the automatically 
printed log sheet, punched tape, 
punched card or other record form. 
Let’s follow system flow to see. . 


How it works 


Some systems use all of the com- 
ponents shown. Others, because of 
their application, can eliminate one or 
more of the elements. Ultimate goal of 
control engineers is to have the re- 
corder feed data back directly to the 
control system to apply corrective ef- 
fort. But, from a practical viewpoint, 
such refinements must be_ balanced 
against cost to achieve a sound, eco- 
nomical system. 

Start with the transducer: It measures 
pressure, temperature, flow, etc., de- 
livers an electrical signal. Tempera- 
ture transducers allow heat to act on 
an expanding-contracting fluid, thermo- 
couple, variable resistor, pyrometer. 
Where temperature is converted to a 
pressure signal (expanding - contract- 
ing fluid), secondary transducer con- 
verts pressure to an electrical signal. 
Thermocouples may be used to get elec- 
trical signal directly. Pressure trans- 
ducers may use a bellows to drive a 
potentiometer or movable-core trans- 
former. Flow transducers may be elec- 
trical flowmeters. Or they may convert 
differential pressure to an electrical sig- 
nal or air signal; and then, via a trans- 
ducer, to an electrical signal. 

Scale-factor adjustment of trans- 
ducer’s output is necessary because the 
analog-to-digital converter works best 
in a particular voltage input range. In 
its best range, the converter is sensi- 
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tive to small input voltage differences. 
Basically, scale factor adjustment is a 
change in voltage scale from the trans- 
ducer output to the range required for 
converter input. 

Linearizing operation takes nonlin- 
ear relation between transducer input 
and output, converts it to a linear 
(straight-line) relation. Some trans- 
ducers have an inherently linear rela- 
tion (pressure transducers in- 
stance). Thus they don’t need linear- 
izing circuitry. Flow transducers based 
on differential pressure measurement 
need linearizing components because 
pressure drop is proportional to the 
square of velocity. 

Data derivation. Not always do we 
measure the variables that we will 
finally log. Often the data we want 
isn’t directly measurable. But it may 
be ‘related to an easily measured quan- 
tity by solving an equation. The quan- 
tity deriver in this case is designed to 
solve the equation. Square-root extrac- 
tors do essentially this when they relate 
differential pressure to flow velocity. 
Sometimes we may want to log the sum 
of a variable over a specified time. The 
deriver is then an integrating electrical 
circuit or a mechanical integrator. 

Scanning equipment makes it pos- 
sible for a single automatic logger to 
“look at” many transducers in a speci- 
fied sequence. Scanners may be motor- 
driven commutators, solenoid-operated 
stepper switches or electronic commuta- 
tors. They are, in effect, traffic directors 
that channel data from system input to 
the correct column in the automatic 
typewriter or other recording device. 

Analog-to-digital converters. Signals 
that come from transducers via scan- 
ners are the electrical analogy of meas- 
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ured quantities. These must be con- 
verted to digital form before they can 
be recorded. Converter outputs are in 
coded form. Pulse codes, such as the 
telegraphers’, are a common type of 
digital code. Converter equipment is 
largely electromechanical. 

Programming keeps entire logging 
system moving through its paces 
according to a_ specified sequence: 
timing controls initiate commands; 
programmer sets scanners, recorders; 
scanner unit scans and selects trans- 
ducer circuits in sequence; programmer 
energizes analog - to - digital converter. 
After data is logged, programmer re- 
sets converter, signals scanner to move 
on to the next log point. 

Alarm systems generally operate in- 
dependently of the logging system. They 
can be set to indicate dangerous con- 
ditions or off-normal conditions that are 
not dangerous but should be corrected 
to achieve most economical operation. 
Off-normal data may be recorded on 
the log sheet in a second color (usually 
red) or it may feed into a separate 
off-normal printer. 

Alarm systems may be either scan- 
ning or nonscanning types. Nonscanned 
designs are simpler, less likely to de- 
velop trouble. Choice often boils down 
to individual preference. 

Logging method depends on purpose 
of the data. Log sheets are prepared 
on an automatic typewriter. Power ap- 
plications, at present, fall into this 
class. Data presentation may also be 
visual (on cathode-ray tubes for in- 
stance), or set up to feed a computer. 
Punched tape, punched cards or one of 
several memory-storage devices (mag- 
netic drum for example) serve this 
purpose. 
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Analog-to-digital converter — Analog signals (voltages, currents as 
or mechanical displacements) that are proportional to plant tempera- 
tures, pressures, flows, etc, must be converted to digital form before 
they con be recorded as a printed number. The convertes, an 
electrical instrument, receives the analog signal, delivers an output 
signal that can actuate the automatic typewriter. 


Automatic logging — The automatic and periodic recording of data 
in printed form. 


Automat’- —__ ewriter — An electrically operated unit to log date 
on printed rorms according to a preset schedule. 


Memory storage — A device into which information con be fed, 
stored and extracted at a loter time. 

On-demand read out — A printed record of any data called for by 
the operator at other than regularly scheduled times. 


Programmer — A device into which a set of instructions, arranged 
in sequence, can be fed. The progrommer then issues proper com- 
mands to tell the system what to do and when to do it. 
Scale-factor correction, linearizing — Operations performed on 
transducer output signals. Scale-factor correction changes output volt- 
age range of the transducer to the best voltage input range for the 
analog-to-digital converter. Factor correction assumes a linear relation 
between the measured variable and the voltage representing it. If the 
linear relation doesn't exist, then the transducer output must be 
linearized. 


how much you can justify spending Scanning — Automatically and continuously monitoring variables. 


Transducer — A device for converting measured physical data to an 
electrical signal. 


A complete — off-normal condition could follow this sequence: 
1 Audible alarm sounds. ‘‘Off-nor- 
mal"’ signal lights appear on con- 
trol panel. Time, value and station 
. - of the off-normal condition appears 
on the log sheet, auxiliary printer 
or both. 
‘ 
2 Supervisor presses acknowledge- 
ment.button. Audible alarm silences. 
5 / Lights remain on and printer can 
/ continue to print off-normal condi- 
tion each time station is scanned. 
3 Signal lights draw attention of su- 4 On return to normal, signal lights 
pervisor to instrument or jack plug go out. Printer can be set to print 
associated with ‘the off-normal confirmation of return to normal 
data, Recorder station is plugged condition. During regular logging, 
in to record trend. Corrective ad- : off-normals are shown on type- 
justments made if needed. writer as well as auxiliary printer. 
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| Terms that may be new to you... a 
ox a... ~ 
— 


alarms, scanners, recorders and loggers Off-normal adjustable set points, 


INFO CENTER at Neches Plant includes MEMORY SYSTEM of info center, right. 


left 


*First U.S. central-station user sizes up 


Field signals from 


flow transmitters power transmitters 
Field signals 
gas-flow mwhr 
thermocouples integrators integrators 
24-hour gas 


and mwhr Computer 
accumulators switch 
and efficiency — > system 
computer 


Accumulators store gas and mwhr 

values during each hourly log and sup- Adeaitiie 
ply efficiency readings during hourly log logger-scanner 
of mwhr output vs gas-flow input. 

On hourly log, signals from hourly 
integrators are fed to the logger. On 
24-hour totals, signals from the 24-hour 
computer are fed to the logger. 

Computer switch system transfers Typewriter 
signal flow from hourly log to 24-hour 
totals. 


PROGRAMMER detectors, digital storage, 
power supply, analog-digital converter 


automatic data logging, 


The Neches Power Station of the 
Gulf States Utilities Company at Beau- 
mont, Texas, has a generating capabil- 
ity of 274 mw from six generators and 
111 mw from their new seventh unit. 
The eighth unit, another 111 mw, is now 
under construction. 

With many modern units being built 
on the system, older stations had to be 
modernized and experienced men were 
needed to operate the new stations. To 
meet this need, Gulf States installed an 
automatic data logging and scanning 
system (supplied by Panellit, Inc.). 
Result: Enough men were released to 
run the new units. And the logger- 
scanner system is expected to pay for 
itself in three years. 

Why an information center? Neches 
engineers reap these benefits from their 
system (they refer to it as an informa- 
tion center): (1) It brings all impor- 
tant operating info to one central point 
for alarming, recording or logging. (2) 
It eliminates all log sheets and charts 
except those in the control room. (3) 
It is expected to improve individual 
unit and total plant efficiency. (4) It 
relieves trained men to operate many 
new units being installed. (5) It sup- 
plements, without replacing, present 
instrumentation. (6) It reduces oper- 
ating costs of old generating units. 

A look at the info center. Photo, 
top left, shows the information center. 


*Abstracted from ASME paper No. 56-A-219. 
The information center with automatic logger 
and scanner, by J] A Reich and W B Gurney, 
Gulf States Utilities Co, Beaumont, Texas. 
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sheets and charts, points up time saved 


LOG, upper right, compared to past log AUTOMATIC TYPEWRITER with log sheet in position, along with convenient tele- 
phone connected to scattered plant areas, provides efficient 


plant nerve center 


sees manpower savings, better efficiencies, new instrument concepts 


At top center of panelboard (under the 
clock) is the bearing-temperature-scan- 
ner panel, covering 109 high-speed 
These include bear- 
ings on the generator, exciter, turbine 
thrust, boiler-feed pumps, f-d and i-d 
fans. Upper left on panel is the 40- 
point local panel alarm of retransmit- 
ted alarms from 21 panels located in 
the plant. If any of these alarms sound, 
the info center operator dispatches a 
roving operator to the panel. These 
21 panels cover more than 180 functions 
of level, temperature, etc. 

The upper-right panel covers 28 in- 
dividual alarms, which are either very 
important or not covered by the local 
panel alarm. 

The bearing scanner is entirely sep- 
arate from the logger and its scanner. 
Regular scanning is once every 15 min- 
utes, or faster if necessary. 

Below the alarms are 14 two-pen 
trend recorders. Top row records the 
output in net kw and the input in gas 
Btu for total plant and for each boiler- 
turbine unit. Lower row records gas 
cfm, feedwater flow and superheat tem- 
perature. Two of the trend recorders 
can be jacked into various log points 
from the patch panels located below 
trend recorders. 

Left-hand patch panel contains any 
log point other than temperature and 
those points already trend recorded. 
Middle patch panel contains only tem- 
peratures that can also be logged on 
the typewriter. Right-hand patch panel 
contains bearing temperatures only. 


sleeve bearings. 
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Key feature of the system: All 
alarms, trend recorders and jacks oper- 
ate independently of, or parallel with, 
the logger and its typewriter. 

The typewriter automatically logs 
111 points hourly or on demand. The 
entire cycle takes three minutes. Scan- 
ning goes on continuously when equip- 
ment isn’t logging. 
The log sheet records off-normal 
points in red in a special part of the 
sheet. showing the time, point number 
and value. The sheet reprints these in 
red during periodic log. On returning 
to normal, the red figures become black 
in both log and off-normal sections. 

Photo, top left, compares the single 
automatic log sheet with past log sheets 
and recorder charts. The automatic 
logging sheet includes hourly net kwhr 
output, Btu input, heat rate in Btu 
per net kwhr for each boiler-turbine 
unit and for the total plant. Including 
alarms, bearings, trend recorders and 
log, over 450 points are monitored at 
the information center. 

Before Neches installed its info cen- 
ter, it needed 54 operators to handle 
six units generating 264 mw. Now 41 
operators do the same job with a pig 
assist from automatic logging. Thirteen 
men are relieved to operate the two 
new 1]]-mw units. 

Block diagram, facing page, shows 
how signals feed into the information 
system. Btu and mwhr signals from 
field-mounted transmitters flow continu- 
ously to the one-hour integrators. If an 
operator presses the on-demand button 
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before the regular hourly automatic 
log. each Btu and mwhr value accu- 
mulated during the last hour is printed 
out. At the same time each Btu and 
mwhr signal is sent to the Btu and 
mwhr accumulators and stored. 

During the hourly log, efficiencies are 
printed out for each Btu and mwhr 
point by automatically computing the 
ratio of Btu to kwhr. The 24-hr totals 
are printed in the log sheet’s totals 
section. After the completion of print 
out on all totals, both Btu and mwhr 
accumulators are reset to zero and are 
ready for a new 24-hr accumulation. 

Summary of the entire logger cycle: 
(1) signal input (2) data point selec- 
tion (3) system balance (4) data stor- 
age (5) print out. 

How Neches engineers feel about 
their novel information center can be 
summed up like this: The entire sys- 
tem has bettered its expected accuracy 
in pressures and temperatures. Kw and 
gas Btu accuracy are well within ex- 
pected results. And by reducing man- 
power, boosting efficiency, the system 
is trimming operating expenses. 

General philosophy regarding the 
type of instrumentation required with 
an automatic information-gathering sys- 
tem is gradually being altered in the 
minds of Neches engineers. In future 
installations they will probably dis- 
pense with some of the more conven- 
tional instruments and depend more on 
their automatic logging-scanning. 

Cost of this pioneering installation 


was about $150,000. 


DATA LOGGING continued 


How experts view 
the role of data logging 


in power plants 


PoweER put the following five questions to leading au- 
thorities in the power-controls field. Here’s the gist of 
their thinking on where automatic data loggers stand 
today, what they hold for the power services. 


What advantages, limitations do you see for auto- 
matic data logging in power plants? 


“One of the prime reasons for the desirability of auto- 
matic scannng and data logging is the conservation of space 
in control centers. Space is valuable not only because of 
the cost of providing it, but also because an operator can’t 
devote full attention to an unlimited panel area.” 

“One advantage is timeliness of information. Data is cur- 
rently available for operators, engineers and management 
to make decisions as they are needed. Also, all power sys- 
tem upsets are automatically logged, eliminating the human 
tendency to hide errors. We call it the “second reading” 
complex that often provides uniform records even when the 
plant hasn’t actually operated on this basis. . . . Informa- 
tion points can be selected so that plant or unit heat rates 
can be checked frequently to assure efficient operation. . . . 
The current limitation on information systems lies not in 
the system but in the way it’s applied. As with any of the 
new digital technologies, full value of the data system de- 
pends on continued and intelligent use of the information 
made available.” 

“Automatic scanning and data logging will reduce man- 
power, eliminate human error and log at precisely the right 
time. High-speed scanning will quickly catch off-normal 
readings.” 

“Possible limitation of present systems is their cost.” 

“The accuracy of recorded data will be much improved 
over manually logged information. But reliability of this 
type of instrumentation must be extremely high so that in- 
strument downtime is at a minimum. Also, systems must be 
engineered to provide maximum accessibility in case com- 
ponents need to be replaced.” 


What are shortcomings of conventional data record- 
ers that make automatic data logging desirable? 


“Present data-recording techniques are generally based on 
the use of line-drawing instruments. To get numerical val- 
ues from these records requires reading by human operators. 
The process is dull and uninteresting for the operator. And, 
at today’s manpower costs, it is expensive. . . . As plants 
become larger and as instruments are added to keep track 
of the many spread-out points in the plant, the human opera- 
tor becomes a bottleneck in plant operation. Why? The 
operator can receive only a limited amount of info in any 
time interval.” 

“It is difficult to include all measurements which should 
be logged, on conventional multipoint recorders.” 

“Filing of chart records made by continuous recording 
devices can be a big drawback of conventional systems. 
These are usually daily round charts or tear-off strip charts. 
Space for storing these records can be vastly reduced and 
the ease of future access to this information facilitated by 
automatic data loggers.” 

“Where data must be used by an accounting department, 
conventional chart interpretation is difficult.” 
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Do you picture automatic data logging as an addition 
to, or substitute for, conventional methods? 


“We consider data logging both as a substitute for certain 
conventional recording methods and as an addition to others.” 

“At the present time we must view automatic data logging 
and scanning as an adjunct to conventional recording in- 
struments. We feel that in time these systems will replace 
conventional instruments in many applications. Where con- 
trol is involved, the shift will be to indicating, rather than 
recording controllers.” 

“We believe that automatic logging and scanning will not 
entirely replace other types of recording. Many power-plant 
measurements are taken mainly to establish records and per- 
mit efficient system bookkeeping. These measurements are 
probably most suitable for automatic logging. . . . Many 
other measurements are taken to insure that various quan- 
tities remain within safe limits. These, at present, are han- 
dled by annunciator alarm systems. But they can be handled 
quite efficiently with automatic data loggers. . . . Still other 
measurements are important to the operator not only for 
their instantaneous value but also for their rates of change 
and their history over the previous one to ten minutes. For 
these applications we see a continuance of present trend- 
recording units or refinements of them.” 


Are the requirements of data loggers for power ap- 
plications more severe than for process? 


“We believe that in some cases, engineering requirements 
of power-plant data loggers are more stringent than for 
process. But, sometimes the reverse may even be true. Basic 
problem in power work, not present in process: There is 
no practical way of storing the output of a power plant— 
electric energy. In process plants, product storage is gen- 
erally easy and economical. Thus continuous operation (and 
high reliability) is more essential for the power plant.” 

“In the power plant, three factors—vibration, electrical 
noise and dust—present engineering problems not often 
found in process plants. The power-plant logger must, there- 
fore, be designed to withstand these conditions.” 

“We are presently designing all our loggers, regardless of 
application, to be as reliable as possible. As to economic 
requirements, we have felt right from the start that the 
purchase of loggers by power plants can readily be justified.” 


What factors may tend to slow down or speed-up 
wide use of automatic loggers in the power field? 


“First cost, lack of trained manpower and misapplication 
may slow down their wide use.” 

“These systems have only begun to find their way into 
power plants. They still have to establish an operational 
record. Once such history is available, potential users will 
be in a better position to evaluate loggers.” 

“Lack of standardization of control signal magnitudes may 
cause engineers to take a wait-and-see attitude.” 
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We believe that instrumentation for 
the future steam-electric generating sta- 
tion will be split into three groups, dia- 
gram at right. 

First group includes instrumentation 
necessary for guiding the operation. It 
will be designed for maximum reliabil- 
ity and minimum outage, and will ac- 
tuate the automatic control system. It 
includes the necessary indicating and 
recording devices to guide the operator 
during normal, startup and emergency 
operation. It is a somewhat simplified 
version of instrumentation used in to- 
day’s control center. 

Second group, data-gathering and 
analog-type processing equipment is 
for precise performance determination. 
The instrumentation will be of the high- 
est possible precision and applied in 
such a manner that it may easily be 
removed from service for calibration 
checks to insure that high precision is 
maintained. 

Third group of instruments will trans- 
mit to scanning devices which may be 
designed to accomplish any desired ob- 
jective from simple fault analysis to 
complete detailed performance testing 
of major units and/or auxiliaries. 
Scanning and digital techniques seem 
best suited for this service because the 
potential number of readings is large 
and the programming complex and var- 
iable. Since the service is not continu- 
ous, the burden on the scanning and 
digital conversion equipment is not 
severe. Thus reasonable performance 
without excessive maintenance may be 
expected. 

On the smaller steam-electric gen- 
erating units the use of three distinct 
groups of instrumentation is not prac- 
ical. The savings are insufficient to 
justify the cost of including and servic- 
ing precision measuring devices and 
data-processing equipment. However, 
on the larger units of today and the 
future, potential savings are so great 
and advantages so obvious that there 
seems to be no question about this 
being the future pattern. 

Advantages of segregating operat- 
ing guides and precise performance and 
test instrumentation are: 

(1) The control center for large 


*Abstracted from ASME paper No. 56-F-14. 
Instruments and control—key to economical 
performance of steam power plants, by P S 


Dickey, President, Bailey Meter Co, Cleve- 
land, Ohio 
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*Bailey Meter's P S Dickey takes a look ahead... 


sees future power instrumentation falling into three groups 


Boiler-turbine heat cycle 


4 


Primary measurements 


Operation-signal Performance-signa! Bho 
transducers transducers and 
alarm signal 
Continuous monitors, Performance 
hi-lo alarm, computer L 
optional read out (analog) Programmer: 
| Auto. from alarms 
; H and manual selection 
Analog digital 
Annunciator Indicators, recorders records: "print out: OF tape/ High-speed 
. or teletype digital 
Operating panel _fecord, ty tape punch | print out 
integrate print avg. 
integrate 
Automatic PERFORMANCE Central digital 
control system computer 
OPERATION TEST 


SCHEMATIC ARRANGEMENT for separate 


steam-electric generating units with 
complex auxiliaries can be simplified 
since the operator will need only con- 
tinuous indicators or records necessary 
for guiding him in the reliable opera- 
tion of the unit. Many measurements 
of temperature, pressure, pressure 
losses, flows, etc, now used in the con- 
trol center can be eliminated. 

(2) Precise performance data will 
be gathered and processed outside the 
control center. The operator will re- 
ceive only results and pertinent in- 
formation to guide him in correcting 
faulty performance. 

(3) Incremental cost data can be 
sent continuously and directly to the 


operation, performance, test instruments 


load dispatcher for economical system 
loading. 

(4) Data-processing equipment will 
prepare permanent continuous records 
of output, input and overall and indi- 
vidual unit performance in a form suit- 
able for direct cost accounting. 

(5) Need for a large results depart- 
ment to collect and interpret data from 
the plant and the need for expensive 
testing programs will be eliminated. 

(6) Complete test data taken and 
interpreted continuously during the 
early stages of operation will lead to 
earlier correction of design faults, en- 
able builders to improve designs on 
subsequent units. 
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PRESSURIZED-WATER nuclear plant with reactor system, left, primary coolant system, center, secondary or steam system, right 


Pressurized-water-cooled nuclear reactors are fertile grounds for corrosion. But knowledge of 


the reactor system, right materials and high-purity coolant will help you meet .. . 


Today’s challenge of nuclear corrosion 


Here's what 
corrosion can do 


Cause loss of mechanical 
strength owing to metal oxi- 
dation or intergranular penetra- 
tion and eventual material failure 


Perforate any thin section 
material such as the fuel-ele- 
ment cladding or the boiler tubes 


Produce temporary or long 

term contamination of exter- 
nal system from corrosion prod- 
ucts which become radioactive 
when passing through reactor 


Result in efficiency loss when 
corrosion products deposit on 
the heat-transfer surfaces 


By ROBERT F KOENIG 
General Electric Co 


Missile and Ordnance Systems Dept 


Examine the reactor power plant 
system in the schematic diagram above. 
The Nautilus and a number of other 
naval vessels and stationary power 
plants use this type reactor. You should 
have a basic understanding of its opera- 
tion before tackling the special cor- 
rosion problems involved. 

Power plant system can be divided 
into three general areas. Left-hand area 
contains the reactor with high levels of 
neutron and gamma irradiation. This 
area is permanently radioactive and 
inaccessible when the reactor is run at 
full power. Middle area is actually 
located around the reactor and inside 
the reactor compartment. Here neutron 
radiation is at a low level, but gamma 
radiation level is high because of ac- 
tivity induced in the water. This area 
can be entered after reactor shutdown 
when radioactivity has ebbed to safe 
levels. Right-hand area, containing the 
steam system is not radioactive and is 
normally accessible for operation and 
maintenance. 

The reactor itself is a pressure vessel 
containing a number of fuel and con- 
trol elements. Alloys or compounds of 
uranium, used for fuel, are jacketed 
to contain the fission products and pre- 


vent any corrosion of the fuel “meat.” 

Heat generated by reactor fuel ele- 
ments is transferred to pressurized 
water passing through the reactor ves- 
sel. Steam generator in the primary 
coolant system receives this hot water 
and uses the heat to produce steam for 
a conventional turbine. Pressurized 
water is then pumped back to the reac- 
tor for further heating and a continuous 
repeat of the whole cycle. 

Why worry about corrosion? Box, 
left, gives four of the main reasons why 
corrosion worries nuclear engineers. 
Radioactive corrosion products are par- 
ticularly troublesome because of the 
accessibility problem they create. In- 
duced radioactivity in water decays to 
tolerable levels in minutes. Nitrogen, 
the radioactive constituent in water pro- 
duced by oxygen-16 neutron capture 
(neutron in, protron out), has a half 
life of only 7.3 seconds. If there are no 
impurities in the primary coolant it is 
possible to enter the reactor compart- 
ment a few minutes after shutdown. 
But, since the coolant is never com- 
pletely free of impurities, the reactor 
compartment is radioactive for longer 
periods because of impurities with 
greater half lives. Short term radio- 
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. . . CIRCULATING TEST LOOP which duplicates the reactor’s service conditions 


CANNED-ROTOR PUMP is a part of the 


Choose materials carefully for pressurized-water reactors 


activity can be eliminated by diluting Cobalt or tantalum alloys are not desired because their radioactive isotopes are 
the coolant with fresh water. Long long lived. Cobalt-60 has a half life of 5.3 years and tantalum-182 has 
term radioactivity requires decontami- a half life of 112 days. This outweighs the fact that cobalt does have 
excellent resistance to corrosion in water up to temperatures of 680 F. 
Any corrosion products of either material become radioactive passing 
through the reactor and are distributed throughout the primary coolant 
system external to the reactor. Decontamination is then required before 


nation of the reactor compartment. 
Nature of coolant. Pressurized water 
used as the coolant must be kept at 


high-purity levels to avoid contamina- starting any extensive maintenance operations. 

ton of the reactor compartment external 

to the reactor. Total solids concentra- Beryllium, aluminum, magnesium and their alloys are not considered suitable for 
tion in the order of ppm is necessary. unclad use in water at 500 to 700 F. This is true despite the fact that 
Even with the most corrosion resistant aluminum does have good corrosion resistance at low temperatures: 


materials, dissolved corrosion products 
must be removed by continuous by-pass 
purification equipment. Water-treatment 
systems in current use keep the coolant 


Chromium, titanium, nickel and their alloys. First two materials have excellent 
resistance to corrosion in water up to 680 F. Nickel and nickel-base alloys 
have good resistance up to 500 F in water with an excess of hydrogen. 
However, both chromium and nickel alloys are susceptible to increased 


4 resistivity as high as 1 megohm-cm. attack by water containing oxygen. 
Oxygen is perhaps the most corrosive 
contaminant. Since the primary coolant Copper and silver alloys have excellent corrosion resistance in low-temperature 
system is completely enclosed and re- water but corrode so rapidly above 500 F that they cannot be used for any 
circulated, any oxygen in the water extended high-temperature operation. 


initially is consumed by corrosion. 
Metal-water reactions produce the free 
hydrogen found in the coolant. When 
air-saturated water is used for startup 


Gold and platinum retain their nobility even up to 650 F and higher. Autoclaves 
have been lined with these materials to get a noncontaminating environ- 
ment for special tests. 


the coolant equilibrium condition is Uranium and thorium are fissionable fuel materials that must be jacketed be- 
alkaline from the presence of ammonia cause of their rapid reaction with hot water. Some very dilute alloys of 
synthesized from nitrogen and hydro- uranium show fairly good corrosion resistance, but still must be clad to 
gen in the reactor. contain fission fragments. 


If large slugs of air get into the 
primary coolant, the alkaline equilib- 
rium is upset. Synthesis of nitric acid 
may occur as water containing air 


Zirconium alloys are now in demand for reactor use because of their very low 
neutron capture cross sections. Exceptionally high resistance to corrosion 
in water and steam is obtained. The two alloys in gen:ral use today are: 
Zircalloy 2, containing 1%2% tin and small amounts of iron, nickel and 


passes through the reactor. An acid chromium; and Zircalloy 3, containing 4% tin and %% iron. Both have 
pH can be produced to accelerate cor- desirable reactor property of not shedding corrosion products. 

rosive attack on materials, such as : 
chromium, that are susceptible to this Ferrous alloys are most widely used. Primary coolant systems of pressurized- 
kind of attack. Fortunately, this aggres- water reactors have been constructed of stainless steel. ' Initially, stabilized 


3 ie Hs x grade 347 was preferred, but testing under a wide range of conditions 
oe condition is short lived. Hydrogen, shows that 304 stainless steel, even in the as welded condition, has enough 
liberated by corrosion reaction, com- corrosion resistance. With this material, corrosive-acid-cleaning operations 
bines with (Continued on page 180) must be avoided after welding or stress relieving. 
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spotted heavy subs outdoors... 


lighter subs indoors fora... 


Spot network distribution: PTG choice 


NO. 8: NETWORK DISTRIBUTION 
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& HumMAN INERTIA, coupled with the 
ever-present desire to hold capital ex- 
penditures down, are perhaps the two 
most common reasons found for not 
scrapping an out-dated electrical] dis- 
tribution system in favor of a complete- 
ly new scheme when a major plant ex- 
pansion is being weighed. In all too 
many cases the existing system, with its 
possible shortcomings and voltage lim- 
itations, is merely extended. True, in 
many plants where the initial system 
was originally well-designed and suit- 
able for truly economical expansion, 
this route is by far the most practical. 
That’s the goal for all PTG planners. 

One company that deviated com- 
pletely from an existing system in face 


of a major plant expansion was Harvey 
Aluminum, a division of Harvey Ma- 
chine Co, Inc, Torrance, California. 
Major expansion came about when the 
U.S. Air Force selected Harvey Alu- 
minimum to step in on their Heavy 
Press Program. New giant presses and 
auxiliary equipment had to be fed and 
housed. Electrical power needs were 
sizable since the new presses included 
a 12,000- and 8000-ton hydraulic ex- 
trusion unit, a 3-million and 114-mil- 
lion-pound hydraulic stretch-straight- 
ener plus a complement of secondary 
metal-working machines. The big 12,- 
000-ton unit is billed as the largest 
extrusion press built in the U.S. It per- 
mits Harvey to produce aluminum alloy 
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Network protector 


How a network scheme works when trouble strikes 


Industrial secondary network systems operate with 
the network protector as the core. Protector, if it 
has a full compliment of protective equipment, con- 
sists basically of an electrically operated air circuit 
breaker, automatically controlled by a power di- 
rectional tripping relay and reclosing relay. 
Overcurrent protection is either by fuses in series 
with the network protector or direct-acting trips on 
the protector’s air circuit breaker portion. When 
either the primary feeder or transformer faults, a 
directional relay closes contacts on reverse power 
flow, tripping all network protectors connected to 
the faulted feeder. This action automatically iso- 


lates a primary fault without dropping load. Dur- 
ing the several cycles it takes to open the primary 
feeder breaker, voltage on the network may go to 
almost zero. 

As pointed out in the AIEE booklet Electric 
Power Distribution for Industrial Plants, voltage 
will then rise some 50% or more while the proper 
network protectors open. After the fault is cleared 
and voltage restored the protectors automatically 
reclose. But reclosing will occur only when voltage 
conditions are such that power flow will be from 
primary to secondary. Costwise, a secondary net- 
work system may run twice that of a radial scheme. 


for this fast-growing California plant 


extrusions of unprecedented weight, 
length and cross section. 

Harvey’s new needs called for a 
top-drawer electrical distribution sys- 
tem to handle shifting loads with assur- 
ance of service continuity. After study- 
ing all the possible distribution schemes 
available (Power, Oct 1953, pp 88-91) 
Harvey engineers selected an in-plant 
network system as the one best-suited 
for their new load requirements. Serv- 
ice continuity, voltage regulation and 
efficient use of installed transformer 
capacity are the basic reasons given 
by Harvey engineers for their choice. 

Many circuit arrangements are pos- 
sible for industria] plants. They range 
from the simple radial through the sec- 
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ondary selective, primary selective, 
looped primary and secondary network. 
By way of review: In the simple radial 
arrangement there is but one primary 
feeder connected to one secondary 
transformer at the load center. Earlier 
types of radial systems used an outdoor 
transformer supplying load through a 
series of low-voltage secondary feed- 
ers. For some years now, the design 
trend favors running the high voltage 
right to a transformer located at the 
load centers. Dollar-wise, the radial 
setup generally proves to have lowest 
initial cost since there is no equipment 
duplication. 

Secondary selective arrangement is 
the next step where a slightly greater 
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degree of flexibility and service con- i 
tinuity is demanded. Here a normally- ; 
open bus-tie breaker connects secondary 
sides of substation pairs. Each sub- 
station normally operates independently 
of each other, just as in a straight 
radial hookup. But on a forced or 
scheduled outage of one primary feeder 
or transformer, the main breaker in the 
affected sub is opened and the tie 
breaker closed. Result: Energized sub 
picks up all load. 

Primary selective differs from the 
simple radial and secondary selective 
in that two primary feeders are brought 
to the secondary substation. Through 
a switching arrangement, either pri- 
mary feeder can be selected as source 
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One advantage of the network system; 


better use of transformer capacity 


for the secondary substation. Cost of a 
primary selective scheme with power 
circuit breakers will run to 125% the 
cost of a comparable secondary selec- 
tive system. 

Looped primarys are another dis- 
tribution scheme. Here the primary 
feeder actually loops through dual 
switches in the secondary substation 
with the substation tap taken midway 
between both switches. Most serious 
hazard of this system is the possibility 
of switching under high overload or 
fault current. The looped primary 
scheme finds its niche where centers 
of load are far apart and primary 


service can easily feed them by a loop- 
ing feeder. 

Network system adopted at the Har- 
vey plant gets power from the City of 
Los Angeles Dept of Water and Power 
at 13.8 kv through two incoming cir- 
cuits. Each circuit supplies power to 
a section of 15-kv switchgear made up 
of 11 cubicles—incoming line, meter- 
ing, tie-breaker, 8 feeder breakers. The 
tie breaker connects both sections of 
the 15-kv switchgear. Normally open 
tie breaker is key interlocked with two 
incoming circuit breakers. This setup 
permits carrying the entire plant load 
through either incoming circuit. 


Heavy loads, including motors from 
150 to 800 hp, plus large induction 
furnaces, are fed at 4.16 kv. Such loads 
are supplied from four 3-phase trans- 
formers rated 4500 kva each. These 
fan-equipped transformers feed the 
load through 12 circuits. Then, for the 
balance of plant expansion, seven spot- 
network type substations supply 480-v 
power for remaining motors, small in- 
duction and resistance type heating 
furnaces and ovens plus the 460-v mer- 
cury-vapor lighting. 

Spot- network distribution scheme, 
according to Harvey engineers, was the 
most economical form of network sys- 
tem for this installation since two or 
three transformers are grouped closely 
together to feed a common bus. 

Real heart of a network system is the 
network protector. This is a specially 
designed switching device arranged so 
it opens under a power reversal. Note 
form sketch, below, that the network 
protector is spotted between secondary 
bus and power transformer. Protector’s 
job is threefold: (1) Open under fault 
currents that may flow into the power 
transformer from the network bus, thus 
protecting the system from effects of a 
power transformer failure. (2) Auto- 
matically close when its associated sec- 


3-/3.8 kw feeders from primary substation 


Network 
protectorO ) 


DRY-TYPE TRANSFORMERS, rated 750-kva nominally, serve as 
1500-kva oil-filled units. 


spot networks along with three 
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Network 
protector O 


360 046 750 750 
kva kva kva kva 


Future fans on dry-type units can boost ratings 1/3. Dry-type 
impedances figured to hold fault currents at 50,000 amp max 
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ondary transformer builds up a voltage 
of proper magnitude and phase rela- 
tionship. Thus the incoming unit can 
immediately start carrying its share of 
load. (3) Remain closed under mo- 
mentary power reversals or load swings 
that send small shunks of power from 
network bus into primary system. 

Dry-type transformers, rated 750- 
kva, serve as spot networks along with 
three 1500-kva oil-filled units. Future 
forced cooling can raise the dry-type 
rating to 1000 kva. This means an ul- 
timate capacity of 3000 kva for three 
dry-type transformers. 

Short-circuit currents were carefully 
studied by Harvey engineers before 
equipment was selected. Resulting trans- 
former impedances of the dry type units 
are such that short circuit currents are 
held to a 50,000 amp maximum. The 
1500-kva transformers form a 4500-kva 
network with impedances chosen so fault 
currents are held below 75.000 amp 
including limited motor contribution. 

As already mentioned, one of the 
significant advantages of the spot net- 
work system is the efficient use of trans- 
former capacity. Example: Typical 
furnace consists of four single-phase 
200-kva induction coils representing a 
maximum single-phase load of 400- 


kva. Smallest 3-phase transformer to 
feed such a load must be rated 1200 
kva, or 1500 kva if the next standard 
size is adopted. Of this figure only 800- 
kva could be used. And in the case of 
a 1200-kva transformer, no appreciable 
3-phase load could be connected. So 
with the spot network system it is pos- 
stble to connect three such furnaces 
into a single network thereby balancing 
the loads, making the full network ca- 
pacity usable. 

Alternate scheme, using Scott con- 
nected 2-phase transformers calls for 
some off-beat transformer hookups. 
Even so, no regular 3-phase industrial 
load could be added. 

With three transformers fed from 
three primary feeders, plus network 
protectors and low-voltage circuit break- 
ers performing their protective func- 
tions, Harvey engineers have cornered 
a high degree of service continuity. 
Right now a power-transformer or pri- 
mary-feeder failure would be cleared 
without even a momentary outage on 
the network bus. No need to restart 
machinery or mercury vapor lighting as 
with automatic transfer setups. This is 
an important factor where lighting con- 
nects to the general power source. 

Each primary feeder supplies three 


or four transformers in different spor 
networks. So failure in any primary 
cable or transformer trips out the gov- 
erning primary breaker. If fault is 
located in a transformer, affected unit 
can be isolated by a primary discon- 
nect switch. Balance of transformers 
are then returned to service. The main- 
tenance angle is appealing too since 
any transformer can be removed from 
the network bus without shutdown. This 
is an important angle in time of trouble 
or routine maintenance of power trans- 
formers, primary cable, high-voltage 
circuit breakers. 

Another important feature in favor 
of the spot network system is the al- 
ready-mentioned better possible utiliza- 
tion of all installed transformer capac- 
ity. Example: Three transformers in a 
radial system each having a 100-kva 
spare capacity would rule out addition 
of a 200-hp motor. But this motor could 
be connected to spot-network system. 

Weekend or night loads can be han- 
dled with fewer transformers thus re- 
ducing no-load losses without trimming 
back service on any part of the Tor- 
rance plant. Harvey engineers feel their 
choice of a network system gives them 
top service continuity, flexibility, diver- 
sity . . . and that’s what they wanted. 


Conduit is the raceway here 


Although conduit rather than interlock armored 

cable or trays and ducts got a heavy play on this 

job, this is not a true picture of today’s trend. 
True, rigid conduit has been the backbone of 


industrial wiring systems for generations. In the 
days of lower labor costs, necessary time for thread- 
ing, cutting and bending wasn’t as critica]. And 
there was no substitute that offered all the advan- 
tages of conduit: top mechanical protection, good 
electrical conductivity. 

During the 1930’s, thinwall conduit began cut- 
ting its teeth in industrial plants. It offered light- 
weight, easier cutting and, of greater value, no 
threading. But thinwall was just the start of a 
concentrated effort to find easily installed raceways. 

Trays and ducts are being used today where 
many wires or cables are to be carried in the same 
general area. Typical would be control wiring and 
low-voltage secondary feeders. Trays are available 
prefabricated, complete with fittings to dodge 
around obstructions. (Power, Feb 1957, p 90, 91). 

Is rigid conduit on its way out as a raceway in 
industrial plants? Far from it. Where top me- 
chanical protection is needed there is no true re- 
placement for heavy-wall rigid conduit. 
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Good neighbors: 


> Delaware Power & Light Co 
gains a new customer for 


power and process steam 


> Tidewater Oil Co finds a 
tailored-made market for its 


by-product fuels 


> Both companies gain big 
economic advantages by 
unique power arrangement 
at DP&L’s... 


THREE 500,000-Ib-hr boilers power the first station designed to burn fluid coke 


Delaware City—First station 
designed to burn fluid coke 


® DEMONSTRATING FAITH in the adage 
that two heads are better than one, Del- 
aware City Station and Tidewater’s Del- 
aware Refinery have set up a beneficial 
share-the-wealth plan. The power sta- 
tion, part of Delaware Power & Light 
Co’s system, uses fluid coke as primary 
fuel. It is, in fact, the first large gen- 
erating station, in the U.S., designed to 
do so. (See “Fluid coke—Newest steam 
plant fuel,” Power, Dec 1955, p 102). 

With one first to its credit, DP&L got 


Based on paper “Power and Steam for the Delaware Flying A Refinery.” 


together with Tidewater and came up 
with a unique method of operations. 
Result: The power station supplies the 
refinery with power and process-steam; 
the refinery furnishes the power station 
with fuel, treated water and cooling 
water. 

Far-sighted thinking by Tidewater 
and DP&L led to planning and execu- 
tion of this cooperative project. The 
oil company’s new refinery, and the 
utility’s power station were built at the 
AIEE Conference 


paper No. CP 56-897 by Wm C Cauthen, C F Braun Co. Presented at the AIEE Summer Gen- 


eral Meeting, San Francisco, Calif., 1956, 
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same time, about 15 miles south of 
Wilmington, Del. Engineering, design 
and field construction of both were han- 
dled as one project. 

Fluid coke (end product of a new 
refining process developed and patented 
by Esso Research & Engineering Co) 
has a calorific value of over 14,000 Btu 
per lb, burns with less than 0.5% fly- 
ash. The refinery’s 42,000-bbl-per-day- 
input fluid coker—the world’s largest 
—produces this primary fuel for the 
power station. And the refinery also 
provides the supplementary gas or oil 
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fuels needed to bring the fluid coke to 
ignition temperature and keep it burn- 
ing. (See drawing, top of p 88.) 

Demand for 600-psig process steam 
varies from 300,000 to 800,000 lb per 
hr, depending on (1) kinds and quali- 
ties of crudes being processed and (2) 
the particular operating cycle. Having 
the largest initial capacity ever built 
—130,000 bbl of crude per day—the 
refinery’s power needs range from an 
18,000-kw low to more than 40,000-kw 
peak. Such power and steam demand 
made a tie-in with DP&L an attractive 
solution. 

Power station’s three 2-drum water- 
wall-type slag-bottom boilers each pro- 
duce 500,000 lb steam per hr at 1300 
psig, 950 F. The following four steam 
levels supply both power station and 
refinery: (1) boilers at 1300 psig, 950 F, 
(2) automatic extraction to the refinery 
at 600 psig, 750 F (3) station auxil- 
iaries, 175 psig, 425 F (4) space heat- 
ing, steam tracing, 40 psig, 380 F. 

Two main steam headers carry 600 
psig to the refinery from a controlled 
backpressure extraction point on each 
turbine. And each turbine is served 
by two high-pressure feedwater heaters. 
The first heater takes bleed steam from 
the 10th stage; the second heater from 
the 7th stage. A pegging steam line 
holds feedwater at 285 F, despite varia- 
tions in turbine extraction flow. 

The generators, two 25,000-kw 3600- 
rpm extraction-condensing units, have 
a maximum practical extraction rate of 
about 520,000 lb per hr. With no 600- 
psig extraction, each unit delivers 20,- 
000 kw. They’re rated 32,000 kva, at 
85% pf with 30-psig hydrogen cooling. 
Output is 13.8 kv, 60 cycles. 

Though the three boilers and two 
turbine-generators carry the full load 
of the refinery and the station’s auxil- 
iaries, they’re backed up by an inde- 
pendent 69-kv tie-line from the DP&L 
system. The line can (1) take surplus 
power from the station or (2) supply 
needed power to the station bus if one 
or both turbines are shut down. 

Water treatment from a central plant, 
owned by Tidewater but operated by 
DP&L, supplies both power station and 
refinery needs for pretreated, demin- 
eralized and zeolite-treated water. 

Pumping equipment, housed in Tide- 
water’s Pumping Station, supplies 45,- 
000 gpm of condensing water to the 
power station via a 60-in. line. A 66-in. 
gravity-outfall line returns the water 
to the river. 

Electrical system has bus duct, cir- 
cuit breakers and switchgear arranged 
to accommodate installation of a future 
generator. Two 20/26.7/33.3-mva (OA/ 
FA/FA) transformers connected to the 
69-kv system through an outdoor sub- 
station and switchgear provide 100% 
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Fuel oil heating 


CONDENSING-EXTRACTION CYCLE at station has a fuel-power economy of about 
43%. Constant high load factor contributes much to station’s overall economy 


Net heat rate calculations 


Total boiler steam made = 990,300 Ib/hr h = 1468 Btu/Ib 
600-psig steam to refinery = 540,000 h = 1381.5 Btu/Ib 
Refinery condensate returned = 310,000 h= 61 Btu/Ib 
Demineralized-water temperature = 65 F h= 33 Btu/lb 
Boiler blowdown = 1,200 Ib/hr h= 593 Btu/Ib 
Boiler efficiency = 86% 

Total power generated = 47,600 kw 

Station power required = 9,500 kw 

Power to refinery = 38,100 kw 


Heat absorbed*: 
(990,300) (1468) — (960,300) (427.7) — (30,000) (249.8) = 1,034,000,000 Btu, h: 
steam from boiler — feedwater — desuperheating water — heat absorbed 


Heat chargeable to refinery: 
(540,000) (1381.5 — 61) + (230,000) (61 — 33) = 720,000,000 Btu/hr 


Power required to make refinery steam: 


540,000 
590,300 * 9500 = 5180 kw 


Correcting for lower feedwater pressure: 5180 — 1000 = 4180 kw 


Power required for power generation: 
9500 — 4180 = 5320 kw + 280 kw** = 5600 kw 


Net station heat rate: 
1,034,000,000 — 720,000,000 314,000,000 


(47,600 — 5600) (0.86) 


*Neglecting 200,000 Btu/hr absorbed by blowdown 
**Includes pumping 30,000 gpm of cooling water against 25-ft head and portion of water- 
treater load 
Notes: (1) All heat contents based on zero for liquid water at 32 F 
(2) Power requirements for generating 600-psig steam are assumed to be the same 
as for 1300-psig steam, except for power required for feedwater pumping. Station 
power requirements are higher than usual, because fluid coke is harder to pulverize 
than coal. 


Boiler 
H 
= 
— 
o 
= 
4 


Stack 
Goses : 
Fluid coke | 
Coke Blower 


Pulverizers 


FLUID COKE needs supplementary fuel to bring it to ignition temperature, keep it burning. Schematic shows typical setup 
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DELAWARE CITY continued 


~ Electrical bay 


standby capacity. The station’s 13.8- 
kv switchgear serves 28 feeders to the 
refinery plus the station’s auxiliary 
loads. 

‘ Central control room, soundproofed 
and air-conditioned, brings together all 
tee instruments and controls essential to 


\Turbine 
Elevator 


at 


Boiler / oe i 


station operation. It’s divided into two 

 gections—One controls two boilers and 

MAIN OPERATING FLOOR PLAN shows how all mechanical and electrical equip- two turbines, the other controls one 

ment is sized and arranged to tie in with one or more additional turbine-generators boiler and provides control space for a 

future boiler and two turbines. For 

mp startup, local panels control each boiler, 
turbine and major auxiliaries. 


El. 56/ 


Coke supply Combined generation of power and 
process steam results in a favorable 
Future Deoerator 80-ton cran@ net-heat-rate of about 8700 Btu per 
! precipitator Control £1 65-6"  kwhr. The Delaware City Station pro- 
Dust eo room duces process steam in high-efficiency 
collector & boilers with less fuel than would be re- 
Switch. quired to generate the same amount of 
steam in conventional lower-pressure 
Turbine room | boilers. 
Si tet Both Tidewater Oil Co and Delaware 
Power & Light gain distinct economic 
advantages through this setup. Tide- 
| | i_ water is assured of a steady market for 
Boiler Pulverizer Condenser by-product fuels, plus a reliable source 
of power and steam for its new refinery. 
Delaware Power & Light gains a val- 


CROSS-SECTION shows location of soundproof air-conditioned centralized control uable customer for power and by-prod- 
room. Room has all essential controls, space for future boiler and turbine panels uct steam. 
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Steam production equipment 


Steam generators, 3 —— Riley Stoker Corp 
500,000 Ib per hr continuous, 1428-psig drum, 1300-psig superheater 
outlet at 950 F. Pressure boiler setting with suction furnace, 12 
directional flame burners on one level. Each burner has three pul- 
verized fuel nozzles, two gas guns, one Peabody mechanical atomizing 
oil gun. Superheaters; convection-radiant, with spray desuperheater 
system; heating surface 24,502 sq ft. Desuperheaters; steam assisted 
spray type system 

Air heaters, 3 
Ljungstrom regenerative, vertical shaft, 

Fans, 3 f-d, 3 i-d Westinghouse Electric Corp, Sturtevant Div 
F-d fans: 900 rpm, constant speed, 842,000 lb per hr air at 100 F 
and 10.3-in. wg, double inlet, inlet vanes, outlet damper. I-d fans: 
720-rpm constant speed, 940,000 lb per hr flue gas at 435 F and 14-in. 
wg. Inlet louver damper control 

Flyash reinjection system — __Clarage Fan Co 
Three type O fans powered by 125- bp 1 motor drive, 1800 rpm. Ducts 
transport material back to pulverizer inlet 

Soot blowers, 12 Copes-Vulcan Div, Blaw-Knox Co 
Model T-2-E retractable air blowers, pushbutton control, 300 psig at 
blower heads 

Slag-handling system — __—_____—United Conveyor Corp 
Water jets to surge coal, jet pulsion pump to settling basin 


____Air Preheater Corp 
45,900 sq ft 


Power-generating equipment 


25,000 kw, 3600 rpm, 1250 psig, 950 F extraction-condensing. One 
controlled, three uncontrolled extraction points, exhaust 2!4-in. Hg, 
32,000 kva at 30 psig hydrogen pressure, 0.85 pf. Exciters, two tan- 
dem mounted, 3600 rpm, 125 kw, 250 v, shunt-wound. One spare 
exciter, 125 kw, 250 v, 1800 rpm, motor drive 

Surface condensers, 2 
Horizontal 2 pass, divided waterhen, 
per hr, 70-F cooling water 

Circulating-water pumps, 9*____Byron Jackson Div, Borg-Warner Corp 
Vertical, 2000-hp motors, 600 rpm, 34,500 gpm at 180-ft head 
*River Pumping Station supplies circulating water to Tidewater Re- 
finery and Delaware City Station 

Vacuum pumps, 3 ——Worthington Corp 

Horizontal reciprocating, 2 stages, single-cylinder dry vacuum, 77 lb 

per hr at 0.7368 psia, motor driven, 296 rpm 


_General Electric Co 


Worthington Corp 
16,000 sq ft each, 100,000 Ib 


Feedwater equipment 


Condensate pumps, 4 ———____ -Ingersoll-Rand Co 
Vertical, 7 stages, 1750 rpm, 400 gpm at 114-psig differential head 

Boiler-feed pumps, 6 ———__________________Pacific Pumps, Inc 
Horizontal, double case, 11 atanan, 3580 rpm, 750 gpm at 1600-psig 
differential head. Pump temperature 250 F, 1000-hp constant speed 
motor 

Feedwater heaters, 4 
Vertical, closed shell, U tube, 2 pass, integral drain coolers, 750,000 
Ib per hr. 2000 psi, 5@-in. OD, 18-gage monel tubes. One 5400 sq 
ft and one 4140 sq ft per turbine 

750,000 Ib per hr, horizontal tray, 10-min surge capacity from bottom 

to normal liquid level 


[ee 


Builders 


PRINCIPAL POWER PLANT EQUIPMENT 


Delaware City Station, Delaware Power & Light Co., Delaware 


Feedwater treatment 


Permutit Co 
1600 gpm each. Vac- 


Demineralizers, 4 
Gravity filters, 4, 790 gpm each. Clarifiers, 2, 
uum degasifier, 1. Exchangers, cation, 4, anion, 4 
Storage tank, 1 Chicago Bridge & Iron Co 
Capacity, 1,000,000 


Fuel-handling equipment 


Fuel-oil heaters, 2 - 
195,000 Ib per hr oil. 
in tubes, steam supply; 157 psig at 418 F 
Fuel-oil pumps, 3 — __—Sier Bath Gear & Pump Co 
Horizontal screw, 1130 gpm at 160 F, 650 psi discharge, 1150 rpm 
Coke pulverizers, 9_ ____.Riley Stoker Corp 
Duplex, attrition established rating: 8 tons per hr each 
Pulverizer feeders, 18 —_—Riley Stoker Corp 
Star type, variable-speed Reeves drive 
Coke-storage silos, 3 ________»__ Chicago Bridge & Iron Co 
Steel, 1335 tons each 


C F Braun Cu 
Temperature in 150 F, out 210 F, horizontal oil 


Dust-handling equipment 


Dut coats, Prat-Daniel Corp 
Mechanical, 390,000 cfm at 875 F and 91% ‘dene. Dust into fly- 
ash reinjection system for removal 


Instruments and control systems 


Combustion and feedwater control — 
Fuel-oil pressure control 
Superheat control — 
Desuperheating stations 
Boiler meters —— 
Temperature 
Boiler-drum-level gage glasses 
Remote level indicators 
Boiler-drum-level recorders — 
Ashcroft pressure gages 
Indicating thermometers — 
Pressure-temperature transmitters ——__ 
Control-room boards —— 


Bailey Meter Co 
Spence Engineering Co 
Bailey Meter Co 
__—Republic Flow Meters Co 
Bailey Meter Co 
Minneapolis-Honeywell Regulator Co 
Yarnall-Waring Co 
Yarnall-Waring Co 

Bailey Meter Co 
Manning, Maxwell & Moore Inc 
Taylor Instrument Cos 
~Taylor Instrument Cos 
___Bailey Meter Co 
__Panellit, Inc 
—__Panellit, Inc 


Miscellaneous equipment 


Instrument air dryers, 2 
Dual tower, activated alumina, 150 scfm 
Instrument air compressor, 1 
Horizontal, single-stage, 
psig, 300 rpm 
Soot blower air compressors, 2 Ingersoll-Rand Co 
Three stages, heavy duty, reciprocating, 667 scfm, 500 psig, 350 rpm 
Soft cooling-water pumps, 2 Ingersoll-Rand Co 
Single-stage, centrifugal, 2000 gpm, 53-psig discharge, 1150 rpm 
Auxiliary power switchgear —__ —_—________General Electric Co 
Auxiliary power transformers, 6 ——— —_____.General Electric Co 
5000/6250 kva, 13.8/2.4 kv 
Motors 


Selas Corp of America 


Worthington Corp 
nonlubricated, reciprocating, 195 scfm, 100 


—__—Westinghouse Electric Corp 
General Electric Co 


C F Braun & Co 


POWER * APRIL 1957 * 


ENGINEERING AND MANAGEMENT SECTION 89 


al 
{ 
» 
par 
= 
: 
er 
- 
the 


steps to find watts needed to heat material to desired temperature ... 


20,000 
Calculate or estimate cu ft (or cu ft per 
hr) of material to be heated la 
rise valde by /0,and multiply the resulting 
basic wattage by /0 


Locate point on diagonal line of graph L 


directly above number of cu ft of mate- cael 
rial to be heated “Coal 


Find temperature rise of material (final 
desired temperature minus starting or air 
temperature) and locate its point on 
scale at right 


wattage 


Connect points in 2 and 3 with a straight 10,000 
edge that crosses left scale. Point on left 


scale is basic wattage 


8000+ 


Multiply basic wattage by basic constant ie 
(in table) to get watts needed 


Basic 


Temperoture rise, F 


- 


| 


To melt or vaporize material, multiply 
cu ft by wattage given in table 


volume ot moterial exceeds this 
scale, divide the volume by /0 and 
multiply the resulting basic 

eby /0 


Add 5 + 6 + 7 for total wattage for s 

1 hr. To heat material in 3 hr, divide ae 

by 3; in % hr, multiply by 2, ete 
Gas or air 


Repeat | to 5 for all objects that must 
be heated—racks, trays, etc 


2000 


Constants of materials 


Melting per 


Basic Pounds Melting — per 
u ft 


SOLIDS con- py point 
u ft F * nat 
Aluminum 


to melt stant 
J 22400 Tin, solid 11400 
Type metal 85% lead . 7600 
Brick or Air 
Carbon Wood, pine 
Wood, oak 
Zinc 
Glass 
Iron, cast 


SOLIDS GASES 


Acetylene 


= Carbon dioxide. 


Iron, wrought 
Lead, soli 


Lead, melted 
Nickel a 
Paraffin 

Porcelain 


Rubber 
Sand 
Silver 


Solder—50-50 
Steel 


| 


LIQUIDS 


Boiling Watts per 
ft 


Acetic acid 
Alcohol 


Ether 
Glycerine 


Oil, cottonseed 
Oil, machine 
Oil, oliv 
Paraffin, melted 
Petroleum 


Turp ti 
Wate 


1.00 
( pele: There are 7.48 gals per cubic foot) 


Carbon monoxide. 


Chlorine 

Hydrochloric acid___. . 
Hydrogen 

Methane 

Nitrogen 


Oxygen 


Sulfur dioxide. 


Calculate electric heater 


wattage this easy way 


IF YOU'RE PLANNING to use electric 
heaters for some heating job, keep in 
mind that total wattage required is 


1) wattage needed to raise tempera- 
ture of material from starting tempera- 
ture to desired temperature (2) watt- 
age required to compensate for loss of 
heat to surrounding air. Latter depends 
on material of surface exposed to air 
and whether surface is vertical or on 
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| 
2 | 
| 
3 1 4000+ | | 
12,000 i | | 
Point 
1200 
8 J 
_ 
Basic Pounds Basic 
stant 
4 
35-710 621 7100 stant 
‘57 172 5900 
42 175 2690 32 
63 56 133 3530 — 37 95 2160 
655 1761 24900 44 570 
37. «580 415-9860 
ne 35 319 2110 
| 
i 125 230 2120 


and 6 steps to find watts needed to 


] Determine maximum temperature differential, in degrees F, 
between material being heated and surrounding air 


? Locate this differential point on bottom scale of graph. Project 
point vertically until it intersects curve representing material of 
the exposed surface. From intersection, project point horizon- 
tally left to scale of heat loss in watts per square foot of ex- 


posed surface 


3 Determine area in square feet of top exposed surface and multi- 

ply by watts per square foot loss. If open container with liquid, 
If solid material or closed con- 
tainer, use curve for top exposed material and multiply by 1.1 


use curve for exposed liquid. 


4 Determine area in square feet of side or vertical exposed sur- 
faces and multiply by watts loss per square foot for that material 


A Determine area in square feet of bottom exposed surface and 
multiply by watts per square foot loss and 0.55 


6 Add losses calculated in 3, 4 and 5 to get total watts required 
to compensate for heat lost to surrounding air 


compensate for heat lost to air... 


2000 — 
1800 | 
| 
1400+ 
Molten metal 
1200 -— (Lead, tin, bobbitk 
ond type metal)~ 
1000 + 
900 


Heot lossin watts per square foot of exposed surface 


~ 200 


top or bottom, as well as the tempera- 
ture differential. If you want to melt a 
solid or vaporize a liquid, you've got to 
heat material up to melting or vaporiz- 
ing point, then put in watts to change 
state. Finally, heat material up to de- 
sired temperature above melting or 
vaporizing temperature. Once material 
has been heated to desired temperature, 
it's only necessary to supply wattage 
equal to losses to maintain temperature. 
By increasing time to heat material, less 
wattage is required, but energy (watt- 
hour) losses go up. Watt losses through 
one-inch thick insulation are given in 
graph; for one-half inch insulation 
multiply by 2, for two-inch insulation 
divide by 2, ete. 

Let’s try an example: Melt 300 lb of 
lead in two hours in a cast-iron pot, 
10 in. diameter and 10 in. high, open 
at top. Follow these steps: (1) 300 Ib 
lead + 710 lb per cu ft = 0.42 cu ft. 
(2) Locate point on diagonal line above 
0.42 cu ft; point A in graph on p 90. 
(3) Temperature rise = melting point 
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of lead minus room temperature = 621 
F — 70 F = 551 F. Locate point B 
on right-hand scale. (4) Using straight 
edge, find point C on left scale where 
basic wattage = 4300. (5) Basic watt- 
age times basic constant = 4300 xX 
0.35 = 1500 watts. (6) Since lead is 
to be melted, watts to melt lead must 
be added. 0.42 cu ft 7100 watts per 
cu ft to melt = 2980 watts. Therefore, 
total wattage to melt lead in one hour 
= 1500 + 2980 = 4480 watts. (7) 
Repeat above steps to find watts re- 
quired to heat container. Estimated 
weight of container = 50 lb. 50 lb 
+ 450 Ib per cu ft = 0.11 cu ft. 
Temp rise = 551 F. Locating these 
points and reading basic wattage from 
left scale gives 1000 watts. Basic watts 
times basic constant = 1000 X 0.94 = 
940 watts. (8) Total watts required 
to heat materials in one hour = 4480 
+ 940 = 5420 watts. Since material 
is to be heated in 2 hr, total wattage 
= 5420 + 2 = 2710 watts. 

Now take a look at losses. (1) Sur- 
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i 
400 600 
Temperature differential, F 


face temperature = 621 F - 70 F = 
551 F temperature differential. (2) For 
lead, read up from 551 F, on graph 
above, to molten lead curve, then over 
to left scale at point B. Watts per 
square foot loss = 530 watts. For cast 
iron pot, watts per square foot loss = 
550 watts. (3) Top exposed surface = 
3.14 x 10 = 31.4 sq in. = 31.4 + 144 
= 0.218 sq ft. 0.218 x 530 = 116 
watts top loss. (4) Side exposed sur- 
face = 10 X 3.14 X 10 = 314 gq in. 
= 314 + 144 = 2.18 sq ft. 2.18 x 
550 = 1200 watts side losses. (5) Bot- 
tom surface area equals top surface 
area = 0.218 sq ft. 0.218 x 550 x 
0.55 = 66 watts bottom loss. (6) Total 
watts loss to air = 116 + 1200 + 66 
= 1382 watts. 

Total wattage equals watts to heat 
material plus watts loss to air. It’s 
usually advisable to add 10% to final 
answer and round off number: 2710 + 
1380 = 4092 watts. Total watts = 1.1 
x 4092 = 4501. Use 4500 watts for 
job.—Courtesy of Cutler-Hammer, Inc. 
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Concept of cold-surface temperature 
design can lead to wasteful insulation 


practice. For maximum dollar savings, 


Cost per year 


use least sum of annual heat loss and 


insulation cost to... 


Sum of sae loss and insulation cost y=men 


Thickness of insulation 


Select economic insulation thickness 


By CE ERNST, Senior Engr, Industrial Insulations Div, Johns Manville Sales Corp 


® Use or Economics for selection of 
insulation thickness is fundamental. 
Heat energy costs money to produce 
and insulation must pay its cost out of 
the heat value it saves. Economic thick- 
ness is that which will pay for itself 
over a given period while producing a 
specified investment return on its cost. 
At this thickness the sum of annual 
cost of heat loss and insulation is a 
minimum, 

Considerable confusion has been 
caused by general use of the cold-sur- 
face temperature concept for selection 
of insulation thickness on heated equip- 
ment and piping. If personnel protec- 


tion is the sole need, hot- and cold-sur- 
face temperatures do control minimum 
thickness. Enough insulation is then 
used to keep surface temperature below 
a maximum of 200 F. But cold-surface 
temperature is often taken as the sole 
design criteria. Actually, economics 
show that even where heat cost is low 
more insulation is frequently justified 
than that required by cold-surface tem- 
perature. 

Table, below, shows that the first inch 
of insulation thickness saves $2.41 per 
sq ft in one year. This more than pays 
its installed cost as normally applied 
and finished on heated equipment. 


Dollar value of heat saved by insulation 


Since normal insulation does have a 
long service life, economical thickness 
is found by using the cost per year over 
a number of years. 

For example, adding 1% in. to the 
first inch saves an additional $.088 per 
year, the next 1% in., $.053, and so on. 
With an amortization period of 10 yrs, 
approximate yearly applied charge for 
each added 1% in. thickness of 85% 
Magnesia is the list value of $0.15 + 
10, or $0.015. Therefore the last %4-in. 
increment that gives enough yearly say- 
ing to cover the $0.015 plus return on 
investment fixes economic thickness. 
This example was selected for ease of 


for flat surface at 300 F and 75 F ambient air 


Heat 
saved 


Insulation 
thickness 
85% Magnesia 


Btu per sq ft per hr 


Bare surface 620 0 
” 70 550 
50 570 
38 582 
2” 31 589 
2" 26 594 


Heat 
lost 


Incremental 
saving 


Heat 
saved 


Million Btu per sq ft 
per year (8760 hr) 


0 5.43 0 
550 0.613 4.817 
20 0.438 4.992 
12 0.333 5.097 
7 0.272 5.158 
5 0.228 5.202 


Total Incremental 
savings saving 

Dollars per sq ft at 

50c per million Btu 


Incremental 
saving 


0 0 0 
4.817 2.41 2.41 
0.175 2.498 0.088 
0.105 2.551 0.053 
0.061 2.582 0.031 
0.044 2.604 0.022 
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Three charts compare 


temperature thicknesses 


N Economic thickness curve 
“Economic thickness design 


insulation thickness -in. 


900 1108 1300 Family of surface temperature 

curves illustrate method of select- 
ing surface-temperature thickness. Eco- 
nomic thickness curve shows actual in- 
crease of thickness with temperature 
based on heat at 40c per million Btu. 


700 


Temperature of pipe-F 


5 « Design thickness for 130-F sur- 
face temperature is also plotted. Both 

44 408 design curves show about the same 
; thickness for 500 F (114 in). But eco- 

4 nomic thickness is 34 in. less than sur- 


face temperature thickness at 1100 F. 


7 Economic thickness design 


Surface temperature design for F 


Insulation thickness-in, 
% 


——— —— Surface temperature lines 


Plot of economic insulation thick- 
ness coincides with plot of 130-F 
$ cold-surface temperature thickness at 

1000 F (4 in.). But economic design 

justifies more insulation at lower tem- 
100 300 500 700 900 1100 1300 peratures. Over the range of 300 to 
800 F, economic design calls for 14 to 
34 in. more insulation. 


Temperature of pipe-F 


14"nominal pipe size 


Economic thickness design. — 


Economic thickness curves. 


Economic and cold-surface temper- 

ature thicknesses are about even at 
950 F (4% in.). Minimum economic 
thickness is 114 in. at 150 F compared 
to 1 in. for surface temperature. Eco- 
nomic curves are plotted for three heat 
values. Compare 200-F surface temper- 
ature line with economic curve for 10c 
per million Btu. Economic curve justi- 
fies 14 to 1 in. more insulation in range 


of pipe temperatures from 200 to 
“Surface temperature design for !|3OF 1300 F. 


Insulation thickness-in, 


~~ $urtace temperature lines Turn page 
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900 4100 1300 


Temperature of pipe-F 


: 
sof 

100 300 500 

7 6! a 
5 

of 

4 > 
160" 

/ 
Why ~ 
/ 

100 300 500 700 


INSULATION continued 


Here's how to calculate insulation cold-surface temperature 


Use equation for heat transmission Q from a flat surface 


where 


= inside surface temperature of insulation 


= outside air temp2rature surrounding insulation surface 
= Length of heat flow path; i.e., insulation thickness 

= insulation thermal conductivity in Btu per sq ft F hr. 
= surface conductance in Btu per sq ft F hr. 


Note that temperature difference t; — t, is across two thermal resistances in series, L and 1. Since 


k c 


temperature drop across the insulation is proportional to resistance the cold surface temperature t.,, 


will be: 


Example: 


t, — 400F 
t. = 75F 
L = 2.0 inches 
= 0.5 Btu in. per sq ft F hr 
c = 2.0 Btu per sq ft F hr 


—ta) 
L+/ 
koe 


tee 


Solution: 


400 


(400 — 75) 
2.0 1 


20 
4 
45 


400 — 289 = 111 F (answer) 


illustration. In reality, the same result 
is produced by the minimum sum of 
yearly cost of heat loss and insulation, 
based on a fixed charge combining the 
rate of amortization and the interest on 
the investment. 

Economic vs surface temperature 
concept. Economically increasing in- 
sulation thickness follows a law of de- 
creasing returns. Each added incre- 
ment of thickness has less effect on the 
total heat transfer than any previous 
increment. Against this progressive de- 
crease in saving is charged an essen- 
tially constant cost per added incre- 
ment. The cold-surface temperature 
concept completely ignores this fact. 

Heat transfer per sq ft from an in- 
sulated surface is determined by the 
temperature difference between that 
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surface and ambient air. Basing in- 
sulation thickness on a given surface 
temperature requires only that heat 
transfer per sq ft of outer surface be 
constant for all operating tempera- 
tures. It ignores the fact that hot sur- 
face may be flat, or a 14- or 30-in. pipe, 
or heat cost is $.10 or $1.00 per mil- 
lion Btu. 

Charts 1, 2 and 3 compare economic 
and cold-surface temperature thickness 
for calcium silicate pipe insulation. 
Economic thicknesses shown are based 
on heat cost and investment write-off 
used in the average industrial plant. 
Charts 1 and 8 have curves illustrating 
the increase of economic thickness with 
pipe temperature. Surface temperature 
lines are shown to point up the differ- 
ences in these two concepts. 
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From the cases cited you can see that 
surface-temperature thickness is not re- 
lated to economic thickness. And there 
isn’t any valid reason for sole use of 
cold-surface temperature to select in- 
sulation thickness. It appears to be 
nothing more than an easy method for 
picking thickness—definitely not based 
on fundamental principles of heat trans- 
fer and economics. 

Validity and importance of the eco- 
nomic method is hard to deny. Since 
heat energy is part of the cost of a 
manufactured product, or of the operat- 
ing cost of an office building, it must be 
kept at a minimum. Only insulation 
thickness based on economics will pro- 
vide the lowest yearly sum of heat and 
insulation cost. It will pay you to take 
advantage of it. 
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Nuclear notes 


By B G A SKROTZKI, Associate Editor 


Thud program, thorium-uranium-deuterium, now running in Borax 1V uses core made 
of thoria-urania ceramic pellets submerged in heavy water. Exponential experi- 
ments now underway and a zero-power reactor soon ready to run will pave way 
for trying out such a core in EBWR at Lemont, IIl., late this year. 


Controlled Recirculation Boiling Reactor (CRBR) will be built by Allis-Chalmers Mfg 
Co for Northern States Power Co and nine cooperating midwest utilities to power 
a 60-mw plant. Cylindrical core, 5x5 ft, will produce 133-mw heat to generate 502,- 
000 lb per hr of 600-psig saturated steam (488 F); 38 mw of oil-fired superheat- 
ing will raise steam to 1000 F. Special seals on the turbine shaft will seal in the 
slightly radioactive steam. Large pumps at reactor bottom force reactor water through 
the core; centrifugal devices separate steam bubbles from the water at top of core. 
Pioneer Service & Engineering Co are prospective architect-engineers for the proj- 
ect; target date—1962. 


offers contracts to reactor owners to chemically process and recover source and 
special nuclear materials from irradiated fuel elements. Individual negotiations 
will establish charges for the service, subject to adjustments indicated by an appro- 
priate price index. AEC can cancel contracts one year after giving notice when com- 
mercial services become available at reasonable prices. This service includes waste 


disposal. AEC government-owned plants now are the only ones doing these sorts of 
operations. 


Nearly 60,000 miles traveled in two years by Nautilus, first atomic-powered submarine, 
brings it to its first refueling operation. The first core will be removed this spring 
and a new one installed. National Reactor Testing Station in Idaho will examine 
old core to find out how much farther it could have driven sub, and then process 

it to recover uranium. Some hull plates of Nautilus will have to be cut to remove 
} the reactor core. Later subs will have refueling hatch built in. 


Seawolf, second nuclear sub, put out to sea on Jan 21 for the first of a series of build- 
er’s trials. Corrosion in its liquid-sodium cooling system forced the by-passing of 
its steam superheater. Reactor system supplies saturated steam to turbine, instead. 
No reports were made on the effects on efficiency and speed, but preliminary trials 
“progressed satisfactorily.” 


Three atomic submarines, Skipjack, Triton and Skate, are now under construction at 
Groton, Conn. Skipjack will be world’s fastest submarine, Triton, to serve as a 
radar picket station, will be driven by twin reactors and be the world’s largest sub. 

Skate will be launched this spring as the third working nuclear sub. 


Four more atomic subs are being built at two other locations: Swordfish and Seadragon 


at the Portsmouth, N. H., navy yard; and Sargo and Halibut at the Mare Island, 
Calif., navy yard. 


Sodium Reactor Experiment (SRE) major components have been installed at Santa 
Susana, Calif., by Atomics International. Southern California Edison has installed 
the 7.5-mw steam turbine-generator to be powered by the reactor. Some instru- 
mentation and wiring remains to be instalied. Calibration, inspection, dry runs and 
sodium loop testing are now under way. 
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THERMO REFRESHER 


T=984°R 


v= 1.086 1.225v, 


Percent of total molecules 


Arithmetic average speed 


Most probable speed: 
‘oot-mean-square 


| 


\ 


2 


Molecular velocity, | OOO miles per hr 


1 Molecules in a gas like air have a wide range of speeds 
at any given temperature; different averages may be used 


Thermodynamics keeps track of energy changes in a heat 


machine by bookkeeping methods. Empirical relations help 


evaluate energy amounts for use in. . . 


By B G A SKROTZKI 
Associate Editor 


Simple energy equation of gases 


bm We picresseD from pure thermo to 
look at the kinetic molecular theory in 
Part 6, Power, Feb 1957, pp 86-89, etc. 
This gave us some idea of what hap- 
pens in a gas from a molecular stand- 
point. We saw that temperature gives 
us a yardstick of the speed of the mole- 
cules bouncing around, since RT = 
v2/3. R, the gas constant, depends on 
the mass of the gas molecule, M. 

In a gas, absolute temperature 7 
measures the root-mean-square velocity 
of all the molecules: 


N 

Actually we can give a broader mean- 
ing to T. Remembering the universal 
gas constant MR = R, = 1545 (Part 
4, Nov 1956, p 93) where M is the 
molecular weight of the gas, we can 
write MRT = Mv?/3. Recognizing 
MR as a constant we see that T de- 
pends on Mv®, the kinetic energy of the 
molecules. 

What does this mean when we com- 


% 


pare temperatures of gases with differ- 
ent molecular weights? Just one thing 
—for equal temperatures heavier 
gases have slower molecules, since: 
T = = = = etc 
Using this formula we'll see that if at 
32F, hydrogen molecules move at 3800 
miles per hr, oxygen molecules, 16 
times heavier, will move at only 950 
miles per hr, when they both have the 
same kinetic energy and temperature. 
Perhaps the most interesting fact of 
molecular motion in a gas is the wide 
range of speeds they have at a given 
temperature, Fig. 11 (Part 6, Feb 
1957, p 69); Fig. 1 reproduces the 
distribution curve for air at 984 °R 
(524 F). Remember, the absolute tem- 
perature measures one particular kind 
of average, the root-mean-square de- 
fined above, v. Fig. 1 shows that for 
984-°R air, the largest single group 
of molecules (about 7.5%) have a 
speed called the most probable, v,. We 
could also figure the arithmetical aver- 
age speed, v,. These three measures 
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of the collective speed of a group of 
molecules are definitely related: 
v = 1.086 v, = 1.225 », 

So much for the kinetic theory, let’s 
now return to our energy equations. 

Energy conversion. We had our first 
hint on how to change heat energy into 
mechanical shaft energy in Part 5, Jan 
1957, pp 98-99. Let’s review. Fig. 2 
shows the constant-pressure heating of 
one pound of gas trapped behind a 
leak-proof frictionless piston in a cyl- 
inder. The gas exerts a constant force 
F on the piston while it moves from 
from 1 to 2, and absorbs a heat input 
Q. Here we have energy entering as 
heat at one end of the cylinder and 
energy leaving as mechanical shaft 
work at the other, a heat engine. 

The work done by the gas on the 
piston is 

where P is the gas pressure in psfa, A 
is the cross-sectional area of the piston 
in sq ft, and W is the work in ft-lb. 


but 
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Substituting for F we get 

but Fig. 2 shows that 
= P(V,-V,) 

Plotting this change in pressure and 
volume for the 1 lb of gas, we get the 
horizontal line shown in the graph of 
Fig. 2. From the equation for VW we 
see that the area under the pressure 
line also measures the value of WV. 

We find the P-V graph a useful 
tool to analyze what takes place in 
converting all or part of heat energy 
Q into useful shaft work W. Examin- 
ing the P-V graph, we find the gas 
was first in state 7 and then expanded 
at constant pressure to state 2. For 
ideal conditions the area WV under the 
process curve always measures the 
amount of mechanical work FW done by 
the gas on the moving piston, or vice 
versa. 

What happened to the gas tempera- 
ture in changing from state / to state 
2? Since the mass of gas stays con- 
stant, there are always the same num- 
ber of molecules trapped in the cyl- 
inder. Allowing the volume to increase 
means there would be fewer hits per 
second on the piston causing a drop in 
pressure. But since the pressure stayed 
constant with increasing volume, it 
means that the added heat energy Q 
sped up the molecules so they kept 
making the same number of hits per 
second, even though they had greater 
average distances to travel. This means 
that the gas temperature at state 2 is 
higher than at J. 

According to the first law of thermo- 
dynamics we should be able to account 
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In constant-pressure process, gas takes in heat Q while 
it does mechanical work on piston during the expansion 
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gas during the process. From the sim- 
ple analysis we made we see that heat 
Q went partly to raising the internal 
energy of the gas from E, to E., and 
the remainder went to produce mechan- 
ical work FP, 

Reversibility. If we can control all 
heat flows into and out of the gas at 
will, and there is no friction between 
piston and cylinder, and the gas can 
contract or expand smoothly without 
setting up any vortices or pressure 
waves inside itself, we will achieve an 
ideal condition for making energy con- 
versions. Most thermodynamic calcula- 
tions assume such a condition exists. 

When this is true, we can reverse the 
force F in Fig. 2 and have it compress 
the gas from V’, to V, and eject heat Q. 
In this case W would be the work done 
on the gas by the piston. The tem- 
perature would also drop from the 
higher T. to the lower 7,. The ability 
to do this exactly is called reversibil- 
ity. The first process, then, is a re- 
versible constant- pressure expansion 
and the second a reversible constant- 
pressure compression. These are only 
theoretically possible—ideals; actually 
we can’t attain them. 

General gas equation. When we 
have a gas confined as in Fig. 1, don’t 
forget that the general gas equation 
always applies, PV = RT. If we know 
two of the properties, P, V or T at any 
state we can always figure the third, 
assuming we know what kind of gas 
we have. For all reversible processes 
the area under the process line on a 
P-V graph represents the mechanical 
work done (in ft-lb) on or by the gas. 


Constant-pressure expansion, 
always involves a change in the temperature of the gas 


for all energy entering or leaving the 


Specific volume,cu ft per Ib 


1-2, or compression, 2-1, 


Before we go further, let’s refresh 
our memory about Fig. 4 of Part 3 
(Oct 1956, p 101) showing the plot of 
the general gas equation for air at con- 
stant temperatures over a range of 100 
to 1500 °R. To change the state of a 
gas we have to inject or remove energy 
either as work or heat. Fig. 3 shows the 
same general relation (without num- 
bers) of P, V and T of a perfect gas, 
as a general counterpart of Fig. 4— 
Part 3. The constant-pressure process 
]—2 plotted on Fig. 3 shows that a 
change of temperature must be in- 
The shaded area underneath 
represents the work that must be done 
to compress the gas from 2 to /, or the 
work output realized when expanding 
the gas from I to 2. 

Joule’s experiment. To show that 
the internal energy of a gas is essen- 
tially independent of pressure and spe- 
cific volume, Joule did his famous ex- 
periment. The equipment was relatively 
simple. He took two vessels and con- 
nected them through a pipe carrying a 
closed shutoff valve. One vessel was 
evacuated to remove practically all air. 
The other vessel was charged with air 
to any convenient pressure. He then 
placed both vessels in a water bath and 
waited long enough to insure that ves- 
sels, entrapped air and the water bath 
were all at the same_ temperature, 
Fig. 4. 

He then opened the valve letting air 
from the pressurized vessel flow freely 
into the empty one until the pressure 
was equal in each. Closely watching 
the thermometer he found no change 
in temperature. Even though the air 
doubled its original volume and halved 


volved. 
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GAS EQUATIONS continued 


before and after 
opening valve 


Woter bath 


(b) 


Joule’s simple experiment of allowing gas to double its 
volume showed its temperature was not affected by change 


Porous plug 


Smal// temperature 
adi fferenc 


> 


® 


Very slow gas flow 


Gas at high pressure P, seeping through porous plug to 
low pressure Py shows slight drop in temperature at P, 


its pressure, its temperature stayed 
constant. While some of the gas mole- 
cules moved into additional space, they 
did no mechanical work; neither did 
they receive or give up heat energy. 
So the molecules retained their orig: 
inal kinetic energy as shown by the 
constant temperature. 

This rather coarse experiment devel- 
oped the principle of independence of 
the temperature of a gas from its pres- 
sure and density. This idea is practical 
enough in most engineering machines. 

Later experiments of different form 
showed this to be not strictly true. Ac- 
tually, there is a slight mutual force of 
attraction between the fast-moving mole- 
cules of a gas. When the gas expands 
to greatly increase its volume, the mole- 
cules move farther apart on the average. 

This means they do mechanical work 
against their mutual forces of attraction 
in filling the larger volume. This slows 
them down. They simply redistribute 
the energy they have, exchanging a 
small part of their kinetic energy for 
potential mechanical energy, Part 1, 
Aug 1956, pp 98-102. This causes a 
small drop in temperature. Remember, 
temperature measures only kinetic en- 
ergy, not potential energy of molecules. 
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This effect only becomes important 
at high pressures. It’s detected by the 
porous-plug experiment of Joule-Thom- 
son, Fig. 5. Here high-pressure gas 
flows very slowly through a porous ce- 
ramic plug with many small holes to a 
lower pressure. Precise temperature 
measurements show small changes at 
the higher pressures. These effects are 
taken into account in designing h-p en- 
gines. 

System. Let’s get back to the gas in 
our cylinder and piston and put down 
what we’ve learned in more formal style. 
The gas in an ideal cylinder and piston 
may be called a closed system. Energy 
changes in this system ideally take place 
in only three ways: (1) heat in or out 
Q (2) work in or out W (3) gain or 
loss of internal energy E. Then accord- 
ing to the first law: 

Q = (E,-F£,) 
This is the simple energy equation also 
called the non-flow energy equation. Q 
and W are not properties of the gas but 
forms of energy in transit. On the other 
hand E is a property of the gas directly 
related to T. We must be careful on in- 
terpreting the signs in this equation. 
We will arbitrarily assume that energy 
Q entering the gas will be plus and that 
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work done by the gas W (energy leav- 
ing) will also be plus. When Q and V 
reverse their direction their signs be- 
come minus. 

When FV is figured from P and V the 
result is in ft-lb. We convert this to Btu 
by dividing VW by J = 778 ft-lb per Btu. 
Normally Q and E are given in Btu. 

Note that the energy equation does 
its computation by a bookkeeping or 
accounting procedure. It makes no pre- 
tense of explaining just how energy 
converts from one form to another. If 
we accept the first law, then the energy 
changes must balance according to the 
basic equation. 

Constant pressure process. We al- 
ready discussed this process in detail, 
Fig. 2 and 3. But let’s analyze it ac- 
cording to the simple energy equation: 


Q= (E,-E,)+ WV (1) 
Q=c, (To-T,) + Py Va-V3)/I 
(2) 


The Joule experiment showed that in- 
ternal energy depended only on tem- 
perature. We anticipated this in Part 
5, Jan 1957, p 99, where we learned 
that change in E can be figured by the 
constant-volume specific heat c,, as in 
equation (2) above. 

Plotting this process on P-V graph, 
Fig. 3, we note that a considerable 
change in temperature must take place, 
so for expansion the gas stores internal 
energy, for compression it gives up in- 
ternal energy. 

Let’s rewrite equation (2) remember- 
ing that P; = Po: 

Q = E,-E, + - PyV;)/J 

Q = (E, + P.V2/J) 

(E, + P,V;/J) (3) 
The quantity (E + PV/J) appears so 
often in thermodynamics that it is given 
a special symbol H and the name en- 
thalpy. This combination quantity ap- 
pears in both the gas tables and steam 
tables—it is mostly a symbol of con- 
venience rather than physical signifi- 
cance. Because of this we can now 
rewrite (3) as: 

Q=H,- 4H, (4) 
By definition, let’s not forget that for 
the constant-pressure process: 

Q=c, (T2-17;) (5) 
Then we come to an important relation 
by combining (4) and (5): 

H,- H, = ¢, (T2-T;) (6) 
Don’t forget that these equations are all 
exact for reversible processes. Equation 
(6) holds for all perfect gases since H 
is a combination property of a gas. Be- 
fore we leave these equations note that: 

ADB and 

AH=c,AT 
where A (delta) refers to change or dif- 
ference in a property during a process. 

Next part will deal with more energy 
equations for perfect gases—in a forth- 
coming issue. 
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SERIES TURBOCHARGED engine-compressor at Magnolia Petroleum’s Pegasus Station 


From start through the load range, high performance is 


obtained by teaming exhaust and mechanical blowers in. . . 


Series turbocharging for 2-cycle engines 


Exhaust 
TURBOCHARGER 
COMPRESSOR 
EXHAUST-DRIVEN 
| TURBOCHARGER 

Engine 

Air exhaust 
gos 


{ ENGINE - DRIVEN 


COMPRESSOR 


\ AFTERCOOLER 
™ 
Air to 
power 
cylinders 


SERIES UNIT includes exhaust- and engine-driven compressors 
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& THE 2-cYCLE ENGINE in the photo above is one of several 
in pipeline stations employing a new turbocharging system 
that promises to be fully effective from startup through 
partial load ranges to full load and speed. 

2-cycle problem. The inherent difficulty in turbocharging 
2-cycle engines lies in the fact that, in addition to combus- 
tion air, a more or less constant amount of scavenging air 
must also be supplied. When this scavenging air require- 
ment is high in proportion to the total, as at low loads and 
speeds, the compressor power requirement is high in rela- 
tion to the exhaust energy available. 

Supercharging for the 2-cycle engine can be accomplished 
in several ways. The job can be done, for example, with 
a centrifugal blower driven from the engine. Or a turbo- 
charger can be used, geared to the engine during startup 
and light loads and disengaged when exhaust energy is 
fully adequate to meet compressor power needs. Finally, 
by extremely careful design, an independent turbocharger 
may be used. 

Series system. Now, Cooper-Bessemer engineers have 
combined the all-exhaust turbocharger with the mechanically 
driven blower to obtain the inherent advantages of the two 
systems. This series arrangement yields ability to be com- 
pletely self-starting and to sustain operation under partial 
load conditions, without mechanical devices to disengage 
after the engine starts up. 

As diagram, left, shows, intake air for scavenging and 
combustion is compressed first in a turbocharger and then 
in a mechanically driven blower. Aftercooler reduces air 
temperature before it enters the (Continued on page 226) 
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EXPERIMENTAL BOILING WATER REACTOR has entire power tor vessel cover stands flush with turbine operating floor; 
plant housed in 80-ft dia steel shell with concrete liner. Reac- _irradiated-fuel storage tank located at the right side in shell 


Argonne’s EBWR 
goes on the line 


On December 21, 1956, Experimental Boiling 
Water Reactor ‘EBWR) first went critical. On 


December 28 it first produced 20-mw heat and = ; 
EBWR SERVICE BUILDING houses control room for remote 
the next day it first generated 5-mw electric operation of plant. Plant first went on line Feb 9 to supply 
electric power to Argonne National Laboratory, Lemont, Ill, 
rated load about 30 miles southwest of central Chicago loop area 
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CONTROL-ROD DRIVES for boiling-water reactor handle total 
of nine rods entering core from bottom of reactor vessel, see 
cross section opposite page. Interlock system can shut down 
reactor if one out of 15 operating conditions becomes unsafe 


VALVE controls water flow into 


reactor. Lights and television camera, upper left, transmit 


reactor water-gage readings, showing reactor water level, into 
remote operation. 


control room for Meters are also used 


REACTOR CORE LOADING shown here 
just makes unit critical. Water circu- 
lates upward through coolant channels 
between enriched-uranium fuel plates 
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CONTROL ROOM FOR EBWR carries on and supe 
Instruments in this room connect to power equipment through 1200 electric cables 
that pass through gas-tight ports in containment. shell, 
constant power level; turbine load variation is met by altering by-passed steam 


HEAVY LEAD COFFIN riding on rails removes radioactive fuel 
rods from reactor, left, carries them to and delivers them into 
water-filled decay storage tank standing under coffin in posi- 
tion shown, see diagram on the opposite page for locations 


Moin steam line 
-poss control 


= 
Drier - cooler 


Stort-up heater 

= regulator 

Filters , 


Control rods Purification] ‘Rod 
| _system | cooling 


EBWR GENERATING PLANT uses straight condensing cycle, 
features automatically controlled steam by-pass around 5-mw 
turbine that discharges to desuperheater and main condenser. 
Poisons shut down reactor in an extreme plant emergency 


4 4 


rvises all operations remotely. 


Reactor will operate at 
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With some transformers being assembled in production-line fashion... 


More mass production of electrical 


& Propuction of electrical equipment 
and goods in the United States has 
established a pattern of doubling every 
ten years. There is every reason to 
believe this pattern will continue in the 
next decade and may well accelerate. 
In face of this growth, electrical manu- 
facturers are seeking some practical 
answers to, what they believe are, most 
serious questions. Will they be re- 
quired to double their investment in 
production facilities over the next ten 
years? Can they double their technical 
staff? 

Mass-production of key electrical 
equipment, rather than the continuing 
use of “specials” is the answer being 
proposed on several fronts. D B Law- 
ton, general manager of GE’s medium 
transformer dept in Rome, Georgia, 
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recently took a stand using his prod- 
ucts (medium size transformers) as a 
case in point. His thesis: Mass pro- 
duction rests upon standardization of 
the product. When total production— 
split among many customers—is small, 
no real effort toward standardization is 
required. Under these circumstances 
seldom will a_ high-quality low-cost 
product result. There just isn’t any 
demand for other than custom-built 
equipment. But as demand increases 
standardization starts. Eventually, if 
volume warrants, the era of low-cost 
top-quality mass production begins. 
This was the path followed, evolution- 
wise, in the manufacture of automo- 
biles, airplanes, clothing, guns, tractors. 

Modular cabinet system, to meet the 
growing demands in the control indus- 
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try, is proposing a similar approach to 
the same basic problem. Recognizing 
this need, S K Frankel, president of 
the Elgin Metalformers Corp, set out 
to fulfill a 4-part program: (1) Pro- 
duce a cabinet system flexible enough 
to meet continual modifications in 
equipment design (2) Standardize for 
fast production (3) Build a cabinet 
which equals custom-made standards in 
performance and appearance (4) The 
final product to cost anywhere from 
1/3 to 4% below that for custom-built 
units. 

Medium transformers, as defined by 
GE’s Lawton, include all units up to 
69 kv, 501 to 10,000 kva. In 1957, be- 
tween 200 and 250 million dollars will 
be spent for medium and large power 
transformers. This sum will buy 1500 
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and mass-produced modular cabinets now on tap for control industry ... 


gear promises to hold the cost line 


to 2000 large units and 4000 to 5000 
medium transformers. By 1966 the 
country will be installing medium trans- 
formers at the rate of 200 a week. 
Availability and cost of those trans- 
formers in 1966 depends upon how 
well mass production techniques are 
adopted. 

Custom-built or special units have 
their place. Certain needs will always 
arise calling for special treatment. In 
such cases a special is justified and 
will carry a higher price tag since the 
real benefits of mass production go to 
those who buy the mass produced units. 
Today, production volume in the me- 
dium size transformer is far beyond 
the bounds of custom building, posing 
an opportunity for real standardization. 

First steps toward that goal have 
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been taken in the form of NEMA-ASA 
standards. Lawton quotes an 8% price 
differential between a standard and 
special transformer. This price differ- 
ence has accounted for an estimated 
$20 million savings for transformer 
users solely because of lower engineer- 
ing content and manufacturing savings 
inherent in the standard unit. Savings 
of twice the $20 million figure are cer- 
tain in the next ten years. But many 
times this figure is possble if there is 
a wider adoption of truly standard 
transformers. 

Under the NEMA standards, so many 
options are allowed that literally thou- 
sands of different units can be listed 
as standard. According to Lawton, 
present standards have but scratched 
the surface of a rich vein that waits 
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for exploitation to benefit customer, 
manufacturer, and general public. The 
multitude of options included in the 
1948 ASA Standards were, in Lawton’s 
opinion, included only to get agreement 
between transformer makers. 

No real volume in transformers ex- 
isted prior to World War II. So during 
the first 40 years of this century, users 
established the habit of buying cus- 
tom-made units. In many cases they 
established their own engineering de- 
partments which, in effect, designed or 
modified the maker’s design of the 
transformers they wanted. And these 
designs or modifications varied from one 
utility to another. Reason might be in- 
herent system differences or simply 
because there is always more than one 
way to skin a cat. Naturally, each en- 
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ELECTRICAL PRODUCTION continued 


gineer exercised his own preferences. 

However, since many electric utili- 
ties and industrial users grow up with 
ther own particular system voltages, 
complete standardization will not be 
realized for many years. Heavy invest- 
ments in present equipment must re- 
main and, in some cases, be added to. 
True, the utility distribution trans- 
former has reached a high degree of 
standardization and today can_ be 
bought off-the-shelf. Lawton feels the 
time is ripe to push this degree up- 
stream, into the confused middle area 
that lies between the user and genera- 
tor. Depending upon the degree to 
which this is accomplished, we will in 
the long run have higher or lower costs 
for the added electrical equipment to 
handle future growth. 

Modular cabinets for the fast grow- 
ing control field, may appear a far cry 
from medium size transformers. But 
both have a common undertone. The 
cabinet bottleneck has been a toughie 
for design engineers in many areas. 
Research and development programs 
have followed, in many cases, a growth 
pattern like the proverbial Topsy. Tem- 
porary test equipment often becomes a 
permanent installation. More often, the 
original equipment is modified in size 
over the span of a few months. A truly 
flexible cabinet system provides the 
solution. 

The thinking behind Elgin’s move is 
anything but new. Their system is an 
engineer’s erector set composed of sub- 
parts, prefabricated by assembly line 
methods. By withdrawing parts from 
stock, finished cabinets in many sizes, 
shapes and models can be constructed 
by screwing together different tops, 
backs, sides, and fronts to the basic 
modular steel framework skeletons. 
Forty different panel types and four 
different size drawers make up the 
component parts which can be fastened 
to the frames. 

This means a design engineer, laying 
out a complete control arrangement, 
can select from 75 building-block metal 
cabinet enclosures and can work with 
125 different sub-parts from the catalog 
to order the cabinet he needs. Starting 
with a basic unit, frames may be bolted 
together side-by-side, front-to-back. 
They can be stacked on one another. 

Standardization on product has 
spelled out some tangible benefits for 
the Elgin Co. Example: Today they 
produce as much in two days as they 
did during the entire month of October 
1954. Elgin officials report that a stand- 
ard line of modular cabinets will sat- 
isy 75% of industry’s needs. 
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~ 
Typical steps in streamlined transformer building 
~ 
. . . . . 
From adjusting transformer coil on winding machine to. . . 
Teamwork on bolt clamping ... and easy bushing makeup ‘ 
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600,000, 1700 psi., 1000 F. Reheat 


COMPARATIVE YEARLY BOILER SALES 


1956 sales of Riley central station and large industrial 
type boilers were the highest in Riley history. Contrib- 
uting to this outstanding sales record is the unusual 
acceptance of the comparatively new Riley TURBO 
FURNACE, a unique design that provides solutions 
to a number of problems associated with the economics 
of fuel utilization. 


A large percentage of Riley’s 1956 sales was to former 
customers that are completely satisfied with the con- 
tinuity of operation, high rates of efficiency and de- 
pendability of Riley units purchased in the past. One 
prominent chemical producer ordered ten large 
boilers from Riley bringing its total number of Riley 


1,550,000, 2125 psi., 1005 F. Reheat 
TURBO FURNACE 


250,000, 1025 psi., 905 F. 500,000, 1425 psi., 950 F. 
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Reheat 1,050,000, 1725 psi., 1005 F. 


units to thirty-six, with a total steam generating 
capacity of 12,775,000 pounds per hour. 


Most Riley units sold in 1956 include Riley Fuel Burn- 
ing Equipment: Flare Type Burners, Riley Directional 
Flame Burners (with TURBO FURNACE units), Riley 
Intertube Gas/Oil Burners, Riley Pulverizers, Riley 
Spreader Stokers with Traveling Grates or with new 
Riley Oscillating Grates. 


With today’s fuel economics playing such a vital role 
in the selection of your steam generating equipment, 
you can rely on Riley for the solution to virtually any 
conceivable fuel situation. 


Illustrations depict typical designs of Riley Central Station Units. 


825,000, 1750 psi., 1005 F. Reheat 
TURBO FURNACE 


A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs. 


€ 


WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia. Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 

St. Louis, Kansas City, St. Paul, Houston, Denver(Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 
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askets cost less 


Whether you use sheet or ready cut gaskets — Klingerit Gaskets cost less . . . because 
they last longer. Recommended for high temperatures, pressure joints in Refineries and 
Chemical Plants, Klingerit Gaskets practically eliminate costly joint failures. Available 


in thicknesses of .008” to }” in sheet sizes 60” x 160” from many convenient sources. 


C lingort — Universally used sheet packing for Ngee — Acid resisting sheet pack- 


super-heated and saturated steam, hydraulic pressures, ing, produced especially to resist hot nitric, hydrochloric 
compressed air, gases, chemicals, oils, spirits, and ammonia and sulphuric acids, as well as most other organic and 


solvents. inorganic acids. 


Sn, —Oil resistant sheet packing 
mn use in oil refining and distributing as well Mngerit S000 — Wire reinforced sheet 


as for use with methyl-chloride and sulphur dioxide. packing for extremely high temperatures. 


RICHARD KLINGER INC. 550, FOURTH AVENUE, BROOKLYN 15, NEW YORK 
Manufacturing Licensees for Canada 

JOSEPH ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 

Telephone: WILBANK 31/8! Cable : ROBCO 

Branches at: SYDNEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY 

RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND. Cables: KLINGERIT 
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PLANT OPERATION 
and MAINTENANCE 
SECTION 


STEVE ELONKA 


Associate Editor in Charge 


Basic data supplied by 
T J GILLICK and R R STEVENS 


Standards and Marketing Committee 
Felt Association 


FELT’s BROADEST UsEs in the power- 
service field are as a preventive sealing 
and cushioning material against heat, 
cold, moisture, sweating, corrosion and 
vibration. Its inherent resistance to de- 
terioration, wear, age or exposure 
makes it nearly indestructible. Basic 
fiber in felt is wool. And wool, when 
pressed into felt, stands up to running 
steel—it polishes glass-hard surfaces, 
withstands oil or hot, cold or salt water 
and resists many acids and chemicals. 
So nonwoven wool felt—as is, or with 
impregnants or synthetics added— 
serves the plant engineer as a useful, 
rugged mechanical material. 

Industrial wool felt is a fabric built 
up by interlocking the fibers by me- 
chanical or chemical action, moisture 
and heat. It may consist of one or 
more classes of woolen fibers, or woolen 
fibers mixed with other fibers. 

Unlike textiles that have spun and 
twisted fibers woven or knitted into de- 


"See, wool-felt thickness is kept to 
says Jim Bowden, plant manager 


Today, wool felt does many plant jobs for you 


close tolerances," 


signed patterns, felt fibers are laid out 
in webs. These webs are then cross- 
lapped to build up to the desired thick- 
ness, making a sturdy product. 

Individual wool fibers, when mass 
agitated, tend to curl and work their 
way into a permanent self-selected ar- 
rangement, with no distortion of their 
natural twists and bends. Felt can be 
processed to almost any consistency 
from downy soft to a density equivalent 
to hard wood. 

It’s easy to design products from felt 
since it’s available in many densities. 
thicknesses and qualities. It can be 
die-cut, punched, chiseled. turned, 
scarfed and ground. 

Mechanical wool felts are used to 
separate, support, protect, cushion, 
seal, wick, filter, polish and insulate. 

Gaskets. Versatility of felt makes 
it especially adaptable for power-serv- 
ice equipment. You can make seals 
and gaskets on the job from felt sheet 
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FILTER INSERT controls particle reten- 
tion and permeability for many uses 


or rolls, or from processed felt tapes. 

Mechanical grades of felt are made 
to standards developed by the Society 
of Automotive Engineers and adopted 
by the Felt Association, so you can 
determine felt performance with ac- 
curacy. Felt, meeting SAE standards 
and specifications, has thousands of 
mechanical and engineering applica- 
tions where replacement is not antici- 
pated. You should know them. 

Vibration isolation. High resiliency. 
low-compression set and long-life char- 
acteristics make felt an ideal material 
for isolating vibration. It dampens 
shock and reduces transmission to 
adjacent surfaces or objects. 

When properly loaded, felt pads re- 
duce transmitted vibration from 60 to 
85%. Dampening pads 1-in. thick will 
support 250 psi. These pads reduce 
transmitted vibration that shakes build- 
ings, springs leaks, wears out machines 
and contributes to excessive plant noise. 

When cemented to machine’s feet and 
to the floor, these pads save floors as 
you don’t have to drill holes for fasten- 
ing. Pads anchor machines in place 
with cement adhesives, without bolts or 
lag screws. They permit quick loca- 
tion or line changes as need arises. 

How do you move machines an- 
chored on floor-cemented felt? Douse 
the pads or soak with alcohol or car- 
bon-tetrachloride for 20 to 30 minutes, 
depending on adhesive used. Solvent 
softens the cement so vou can easily 
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VIBRATION PADS of felt installed under gas engine and auxiliary generator. Cement 
anchors pads to the floor and to the machine's base, eliminates use of anchor bolts 


You can now use treated, untreated, laminated 


shift the machine. Use a common 
spout-type oil can to slush the solvent 
on and around pads. 

Equipment installed on dampening 
pads includes dynamos, compressors, 
cutters, generators, pumps, stokers, pul- 
verizers, air-conditioning fans and 
blowers. 

Wicking. Felt’s wide range of capil- 
larity, long life, nonfray characteris- 
tics and resiliency make it an ideal 
wicking material. Round or flat wicks 
and oil-storage parts lubricate electric 
motors. 

Washers. Rolling-contact bearings, 
component parts of power machinery 
and equipment, have felt washers and 
seals. Washers retain oil or grease 
and exclude abrasive particles. 

Felt plugs are inserted in air-com- 
pressor helical valve springs to lubri- 
cate and prevent corrosion. Many dust 
respirator filters are of felt, as are the 
air filters that remove moisture from 
compressed-air lines. 

Insulation. Felt is used as an insu- 
lating material in air-conditioning sys- 
tems. It also absorbs exhaust fan noises 
and covers hot and cold pipelines car- 
rying either fresh or salt water. 

Gaskets. As a supporting material 
felt has many uses as a gasket, washer 
or spacer. Since it prevents lubrication 
loss from within and entrance of dirt, 
dust and grit from without, felt is used 
widely as a seal. 

Pistons. Grease-gun 


pistons and 
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bumpers at piston bore ends have felt 
packing. Other felt packings are found 
in fire-extinguisher piston rods, valve 
stems, washers and rings in dispensing 
and measuring pumps. They’re also 
used as gage-glass packing for oil, water 
and steam gage connections. 

Filtration. Controlled permeability 
and particle retention efficiency of felt 
make it suitable for filtering air, gases 
and liquids. Also, wool is nonreactive 
to many chemical agents and felt can 
he made chemically neutral. 

Special. Felt is ground or turned 
into spools, spheres, hemispherical 
bumpers, stepped washers, tapered 
buffers, etc. Combined with abrasive 
agents, felt wheels serve as grinders, 
polishers and buffers. 

Felt is used as a carrier for such 
impregnants as adhesives, asphalt, 
graphite, paraffin, wax, natural and 
synthetic rubber, copper chromate and 
thermoplastic resins. 

Sealing. Pressure-sensitive felts are 
useful for sealing and gasketing be- 
cause the surface adhesive is forced 
into the mass of felt fibers under pres- 
sure. Thus, when applied between 
flanges or at lapped or butted joints, 
the felt seals itself. as well as the tight- 
ened joint. 

There are many all-wool, pressure- 
sensitive felts. General-purpose felt 
has pressure-sensitive adhesive on one 
side with cloth backing. It’s nontoxic, 
nonirritating and noncorrosive to all 
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: INDUSTRIAL FELT continued 


TAPE used for 


is noncorrosive, 


this sheet-metal 
chromate 


joint 
impregnated 


GASKET is resilient and it fills in surface 
irregularities when compressed in joint 


and special felts for many industrial jobs 


metals. This material is impregnated 
with synthetic rubber-like adhesive 
containing inert mineral fillers that re- 
main adhesive throughout the tempera- 
ture range from —40 to 160 F. 

A second type of adhesive-impreg- 
nated felt is tougher, easier to use. 
Adhesive is not backed, so you can 
apply it unrolled. Unaffected by citrus 
juices, alkaline cleaners, detergents, 
soaps and saline solutions, it’s non- 
hardening and won’t wick. It prevents 
seepage and corrosion and retards elec- 
trolysis when used between dissimilar 
metals. 

Other types include fungus-, flame-, 
oil- and mildew-resistant impregnated 
felts, conforming to rigid government, 
naval and military specifications. These 
types won’t deteriorate when exposed 
to salt water or lube oils. 

Adhesive-backed impregnated felts 
are easy to cut, will not fray and can 
be applied to curved, overhead or ver- 
tical surfaces. 

Asphalt impregnations produce a 
treated felt well-suited for weather 
sealing. For lubrication purposes. 
graphite-impregnated felt is a good 
material for oil seals, washers and anti- 
friction lubricating pads. For water- 
proof sealing, lubrication and _pack- 
ing uses, different kinds of felts are 
impregnated with paraffin or petro- 
latum. These are for float-valve plunger 
washers, needle lubricating pads and 
various marine stuffing-box washers. 
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Resin impregnations increase life of 
felt by 150% where material must 
withstand abrasive wear and frictional 
heat. 

Hycar, natural-rubber or neoprene 
impregnated felts are especially good 
for packing, sealing and gasketing. 
They give the double protection of 
positive sealing and self-lubrication for 
packing washers used in heavy-duty 
bearing seals. Hycar felts are recom- 
mended for service with gasoline or 
organic fluids; rubberized felts for hy- 
draulic fluids, corrosive liquids or 
gases; neoprene felts for mineral oils 
and gases. Typical uses of latex felts 
include fuel-pump packing washers, 
mechanical seals for corrosive liquids, 
oil wipers, shock-absorber packing and 
bearing seals. 

Resin treatments induce electrostatic 
charges and enhance the filtering prop- 
erties of felts used for air conditioning 
and dust filtration. Pre-plugging of 
wool felt to a predetermined extent pro- 
duces an electrostatic or physical at- 
traction to the felt of minute particles 
in the sub-micron range. These filters 
guard against light organic fumes, va- 
pors and gases; acid gases, fumes and 
mists; low concentrations of ammonia: 
and metal fumes found in welding, 
smelting and refining operations. 

Laminated. Felts also are laminated 
in various ways and with different ma- 
terials. Laminations increase resistance 
to the deteriorating action of liquids 
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ON-THE-JOB cutting is easy; felt cuts 
sharp, edges are unfrayed, shape holds 


and solvents. These special felts are 
used for rigid packing and gasketing. 

By laminating felt with rubber or 
synthetic-rubber latex, you can fabri- 
cate seals of smaller dimensions than 
possible with similar parts made of 
plain or untreated felts. Laminations 
give greater strength and stability to 
felt and allow closer working toler- 
ances. 

The rubber or synthetic barrier in a 
felt seal acts as a positive dam, pre- 
vents entrance of water, dirt and for- 
eign matter from the outside and pro- 
hibits leakage from within. 

Where shock-absorber packings are 
used with castor oil or glycerine hy- 
draulic fluids, natural-rubber lamina- 
tions are best. Neoprene is superior 
with mineral oils. Hyear laminations 
are best where high-octane gasolines 
or aromatic hydrocarbons are present. 
Hyecar also is preferred to neoprene in 
low-viscosity oil applications where no 
swelling is permissible because of pre- 
cision-fitted parts. In sealing against 
corrosive agents, such as chlorine, nat- 
ural rubber and buna S appear to func- 
tion best. 

Felt is also laminated wth aluminum 
and lead foil for special purposes. 
Aluminum-foil laminated felt is used 
for reflectant and acoustical purposes 
and for thermal-insulating blankets. 
Felt, laminated with lead foil, is a 
good gasketing material for vapor seals 
in cold-line pipe installations. 


= 
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PRESTRESSED TURBINE STUDS being tested for cracks. Operator can pinpoint any flaws having a minimum depth of .050 in. 


Worried about cracked turbine bolts ? 


You needn’t be. Ultrasonic inspection brings fatigue 


cracks out into the open B® ULTRASONIC INSPECTION (box, left) 
gives a positive answer to the question 
of whether a steam turbine’s prestressed 
bolts are faulty or sound. 

Fatigue cracks invariably develop 

while a bolt is in service and, with no 
detection method, get progressively 
worse until the bolt fractures. A bolt 
failure always means a forced shut- 
down. 
How ultrasonic inspection works We figured this problem could be 
licked through ultrasonic inspection, so 
we set up a research program to de- 
velop a practical test procedure. 

The bolts that secure a_turbine’s 
upper and lower casings are prestressed 
because of high operating temperature. 
plus required close tolerances. We 
ruled out possibility of removing the 
bolts for inspection because of the dan- 
ger of initiating a fatigue crack during 
reassembly. If this happened, we 
wouldn’t know it until the next inspec- 
tion—provided the bolt didn’t fail first. 

Inspection with the turbine running 
would be the ideal solution because 
we'd know, without interrupting opera- 


By R N HAFEMEISTER, Non-Destructive Testing, Allis-Chalmers Mfg Co 


The reflectoscope, a portable electronic instrument, produces 
ultrasonic sound waves faster than speed of sound through 
air at sea level. Beamed into a metal object under test by a 
crystal search unit, the waves travel through the object, bounce 
back from the opposite side and are picked up by the search 
unit. Any crack or void in the waves’ path also provides a 
surface from which they bounce back to the search unit. Since 
sonic waves accurately measure thickness of a material under 
test, they easily pinpoint location of defect in terms of fractions 
of total thickness of the material under test. 

Invaluable as a nondestructive-test inspection tool, the reflec- 
toscope can spot failures long before they happen. 
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Actual service-developed fatigue cracks. Left, .060-in. and right, .075-in. deep 


tion, if Ale bolts were sound or if we 
should schedule a shutdown. We tried 
“in operation” inspection but it didn’t 
pan out. Nor could we make an in- 
spection as soon as the turbine stopped. 
Bolt temperatures were too high for 
the reflectoscope crystals. Their limit 
is about 250 F which prohibits a re- 
liable inspection until bolt tempera- 
ture drops below this point. So we set 
the minimum standard of inspection to 
be with the turbine shut down, but all 
bolts in place and undisturbed. This 
would let us replace a cracked bolt im- 
mediately and eliminate waiting for a 
scheduled shutdown or worrying about 
a eracked bolt forcing a shutdown. 
Reflectoscope choice was one we 
could use with one or two crystals and 
with available frequencies of 0.5, 1.0, 
2.25, 5.0 and 10.0 megacycles. Bolts 
and studs to be tested were 2 to 2% in. 
diameter, 18 to 30 in. long. Only one 
end is visible when they’re installed, 
but possible flaws in each threaded end 
must be detected. We established a 
minimum datum of flaw depth of 0.050- 
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in. We reasoned that such flaw depth 
wasn’t dangerous, yet was deep enough 
to show a difference between a flaw and 
root of threads on the reflectoscope 
screen. 

Next step was to make tests on 
guinea-pig bolts—some with artificial 
defects, others having actual service- 
developed fatigue cracks. These data 
were to be correlated with what we 
already knew about steam-turbine bolt 
behavior. 

New bolts, taken at random from 
stock, were thoroughly inspected ultra- 
sonically before given artificial defects. 
photo, above, top left. Reflectograms 
taken from both ends gave a permanent 
record of bolts’ internal condition. 

Artificial defects—thin saw cuts 
were put in the threaded sections at 
varying distances from the ends. 
The cuts were hidden with masking 
tape so that the reflectoscope operator’s 
interpretations wouldn’t be influenced 
by any visible defects. 

Besides locating defects, we wanted 
the test to provide information that 
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would enable a routine inspection oper- 
ator to know the following: 

(1) What minimum depth of defect 
could be pinpointed from either end or 
in threaded sections adjacent or op- 
posite to the test face. 

(2) What interference, if any, with 
the above would reduce test reliability. 

(3) What diameter-to-length ratio, if 
any, would reduce test reliability. 

Test results from bolts having de- 
liberately inflicted defects were gratify- 
ing. And, tested under identical con- 
ditions, bolts with service-developed fa- 
tigue cracks verified our findings that: 

(1) Minimum depth of defect that 
could be accurately located from either 
end is 0.050 in., with no test surface 
preparation other than wiping or 
brushing. Only limitation is that, in 
first few inches from test face, detec- 
table depth varies directly as the dis- 
tance from the crystal. Reason: Bolt 
chamfer prevents crystal from lying flat 
and perpendicular to edge of bolt cir- 
cumference. (Sonic waves travel in a 

(Continued on page 174) 
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By F DUNCAN BERKELEY, 


Graham Manufacturing Company, Inc 


How much air leaks into your 
vacuum system? If an air 
meter isn‘t available, find out 
by trying this simple, positive 


method of .. . 


Product 
feed line 


Faulty piping 


Cracked or porous 
welded 


Steam jet ejector 


/solating 
valve 


Spray 
nozzles 


= 


Worn or faulty valves 


= 
\— Tropped or dissolved 


goses in product 


Concentrated 
product 


(/) Pump glands 


AIR LEAKS are your vacuum system's bitterest foe. Keep an 
eye on six places shown in vacuum flash cooler system, above 


Measuring vacuum-system air leakage 


Atways attow for air leakage in 
the design of vacuum producing equip- 
ment. Simple flash cooler, 
above. shows leakage can 


occur. 


vacuum 
where 
Amount of noneondensable 
gases entering the system is readily 
But the future possible 
leakage is more difficult to predict ac- 
curately. So select vacuum pumps with 
some margin of safety to allow for a 
reasonable amount of leakage. If this 
margin is exceeded, the pumps will not 


ait 


calculated. 


meet performance guarantees. 

When vacuum pumps give trouble. 
first make an air-leakage test. If leak- 
age is excessive, then track down the 
source. If the system is tight. look for 
other possible causes. 

Air-leakage test can be made with 

lf the 
another precise 
It is based on the 
fact that maximum possible air leakage 


an air-leakage 


does 


meter. system 


not have 


method is available. 


one, 


into a system is constant when the sys- 
tem pressure is 53% or less of baro- 
metric pressure (about 15-in. Hg abs). 
After system is evacuated to some pres- 
sure below 53% of barometric pressure, 
time the system pressure rise from one 
reference point to another. 

When system volume is known. only 
one time measurement is needed to de- 
termine rate of air leakage. If system 
volume is unknown. two time measure- 
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ments are needed—one on the closed 
system, the other with an open orifice 
in the system to introduce air leakage 
of known quantity. Calculate unknown 
air leakage by using an inverse propor- 
tion of time and rate of air leakage for 
the two tests. Following examples illus- 
trate how this is done. 

Case A: Find the amount of air 
leakage into a 5500-cu-ft system. Use 
the test procedure outlined on the fac- 
ing page to discover that it takes 75 
minutes (4500 sec) for pressure in the 
isolated system to rise from 6 to 11 in. 
Hg abs. Use equation (4) to find the 
rate of air leakage. 

: erp hr, where ¢, is time for 


5-in. Hg pressure rise 
(45) (5500) 
4500 

Case B: Now assume that we do not 
know the volume of the system for Case 
A. It still takes 75 minutes for the 
pressure in the closed system to  in- 
crease 5-in. Hg abs. From table of rec- 
ommended orifices, select a 21/32-in. 
diameter orifice for a known air flow of 
106 lb/hr. Install this orifice at some 
convenient place in the system. Follow 
the test procedure. It takes 537 sec 
with the orifice open for system pres- 
sure to increase from 6- to ll-in. Hg 


55 lb/hr (Answer) 
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abs. Then use equation (6) to calculate 

air leakage: 

(Y) + y) 

— (ty + y) 
y is time for 5-in. Hg abs rise. 
(406) (537) lb/hr (A 
(4500 - 537) Ib/hr (Answer) 

Test conditions. Pressure-rise meas- 
urements must be taken with all con- 
ditions the same as when system 
operating under vacuum. Turning or 
sliding shafts and other moving parts 
where air leakage is found should be 
kept moving. Keep gland-seal steam 
turned on. With surface condensers, 
have enough water flowing to condense 
gland-seal steam entering con- 
denser. This avoids pressure rise from 
presence of steam which is condensed 
in normal operation. Errors resulting 
from ejector isolating-valve leakage 
can be eliminated. First perform test 
with ejector operating continuously. 
Then repeat with ejector shut off while 
timing the pressure rise. If the isolat- 
ing valve doesn’t leak, both tests will 
produce the same result. 

Barometric pressure. Air leakage de- 
creases about 3.2% per inch decrease 
in barometric pressure below 30-in. Hg 
abs. To correct calculated air leakage, 
multiply by the ratio of actual baro- 

(Continued on page 226) 


lb/hr, where 


1s 
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G) Y Steam | 
| 
| | | 
| 
Pump- j 
| 


--Steam or air Orifice with 
jet ejector, over hole 


openers 


Mercury coh. 


1—Isolate entire vacuum system 


First, isolate the entire vacuum system. 
Then start steam-jet ejector and open 
the ejector suction valve. Evacuate sys- 
tem to some vacuum well over 15-in. 
Hg. Then close ejector suction valve. 
If system volume is unknown, remove 
orifice pad to admit air at a known 
rate. 


Air also.comes in from various 


2—Start steam-jet ejector 


Four steps give raw data to calculate leakage 


unknown leaks. Note the time for vac- 
uum to drop 5-in. Hg. Then repeat test 
with the orifice closed. Use these two 
time measurements to calculate amount 
of air leakage from equation (6), be- 
low. If system volume is known, ori- 
fice time is not needed. Then compute 
air leakage from equation (4). below. 


Closed 


3—Isolate ejector, remove orifice pad 


_—Closed 


4—Time 5-in. Hg drop in vacuum 


Let J Volume of system in cubic feet 


(460° plus °F 


to P, with X rate of air leakage 


to P, with X + Y¥ air leakage 


= (1.326) (P,) 

7 
r Then 
(1.326) (by th 
7 

\ (W.-W) (3600) lb 
ty hr 


Substitute equation (1) in equation (2) 


eT) 


For P, - P, 5 in. Hg and T = 70 F (530 
\ (4773.5) (5) (V) Ib 
(530) (t,) hr 
» Xx 5.0 (V) Ib 
t hr 


x 


y" 


Using same method, formula for “X + 


yay 15.0 (V) 
ty 
From equations (4) and (5) 
\ (45V) (ty + y) 


fom y? 


Derivation of air-leakage equations 


t. +, — Time required (seconds) for pressure in system to increase 


Use characteristic equation of a perfect gas applied to 


air leakage is derived: 


T Absolute temperature of ambient air entering system 
°R absolute temperature) 
P, = Initial system pressure (inches Hg absolute) 
P., = Final system pressure (inches Hg absolute) 
(P, and must be jess than 53% of barometric pressure) 
W , = Weight of air in system at P, in pounds 
9 — Weight of air in system at P, in pounds 


X = Unknown rate of air leakage (Ib per hr) into system through cracks, 
mechanical shaft seals, valves and other joints 

Y = Known rate of air leakage (Ib per hr) through an orifice of known 
size selected from chart of recommended orifices 

t. Time required (seconds) for pressure in system to increase from P, 


from P 


alr: 


Equation (1) 


Equation (2) 


(1.236) (P,-P,) (V) (3600) 
\ (4773.6) (VW) Ib Equation (3) 


R) 


Equation (4) 


Equation (5) 


Equation (6) 


Recommended orifices 


System Oritice Maximum 
volume, diameter, air flow 
cu ft inches Ib/hr* 
50 1/16 3.65 
100 3/32 8.25 
200 1/8 14.7 
300 5/32 23.0 
400 3/16 33.2 
500 3/16 33.2 
600 7/32 45.1 
700 7/32 45.1 
800 1/4 59.0 
900 9/32 747 
1000 9/32 | 747 
1200 5/16 | 92.1 
1400 11/32 | 11 
1600 11/32 
1800 3/8 133 
2000 13/32 156 
2500 7/16 18] 
3000 1/2 236 
3500 17/32 266 
4000 9/16 298 
4500 19/32 332 
5000 5/8 368 
5500 21/32 406 
6000 11/16 416 
6500 23/32 489 
7000 3/4 530 
7500 25/32 575 
8000 13/16 623 
9000 7/8 723 
10,000 15/16 830 


Orifice sizes for given system volumes 


ziving a 5-in. Hg pressure rise in about 
ten minutes *(Based on 30-in. Hg abs 


upstream 


with 


downstream 


pressure 


53% or less of upstream pressure using 
orifices with a well-rounded entrance. ) 


: 
26 26 
25 25 
24 24 
23 23 
22) 22 
| 
| 20) : 
> ee 
ht 
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PERFECT condition of diesel - engine 
cylinder head isn’t acciden- 
tal. Select the right treatment method. 
Then follow up with regular application 


and periodic checks for topnotch diesel 
cooling water system performance 


RUINED cylinder head was caused by 
corrosion and pitting. Proper 
treatment prog:am, including the use of 


a suitable corrosion inhibitor, is right way 
to prevent this kind of trouble 


Diesel cooling water 


Combat scale and corrosion by using the right 


& CORROSION AND SCALE make it just as costly to use the 
wrong cooling water as it is to burn the wrong fuel. Scale 
and corrosion products impede heat transfer, cause engine 
overheating. Corrosion, if unchecked, can also waste enough 
metal to cause cooling-system failure. 

To prevent trouble of this kind, first clean and descale 
your system thoroughly. Follow the typical procedure given 
on the facing page. Cooling system must be completely 
clean before any water-treatment program can be effective. 

Cooling-water systems are divided into three broad types 

-once through, open recirculating and closed recircuating. 
In the once-through system coolng water makes one pass 
through the heat-exchange equipment. No evaporation takes 
place; water is merely increased in temperature. Since the 
water is eventually discharged to waste, its use is limited 
to areas with an abundant supply of cool water. 

Trend is toward recirculating systems where water is saved 
by continuous reuse. Four diesel-engine cooling systems, 
facing page, illustrate open and closed systems of this type. 
Open system evaporates a portion of the recirculated stream 
for cooling. Closed system uses a radiator or other closed 
heat exchanger for this purpose. Open system is used for 
the large cooling-water flows in refineries. chemical plants 
and steam-generator condenser cooling. Closed system is 
more frequently used for diesel-engine and compressor 
cooling. Note that even though systems two and three are 
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classed as open systems, secondary systems are the open 
type. Once through system can also be used. 

Treatment and control of cooling water passing through 
the diesel water jacket is simplified by the closed system. 
Water loss is a minimum. Solids concentration caused by 
evaporation in an open system is avoided. Major water 
treatment problems are transferred to the secondary system. 
There the problem is not as acute because temperature rise 
of th cooling water can be kept down. 

A large number of cooling-water system combinations are 
possible. But, the water problem boils down to treating 
closed, open and once-through systems. Economics plays an 
important role in selecting the best method of treatment. 
Water analysis, flow rate, and type of hookup vary so much 
that each installation needs individual study. An outline of 
the treatment methods in current use will help you to evalu- 
ate their merit for your cooling-water system. 

Closed recirculating systems. Little or no concentration 
takes place and makeup for leakage is very small. First 
analyze the water used for the initial filling. Engine manu- 
facturers recommend at least softened water. This is usually 
adequate if total dissolved solids content is not too high. 
For some locations 400 ppm is not unusual. In that case 
try and obtain another source of water. If this is imprac- 
tical, investigate the use of package or cartridge type de- 
mineralizers for treating all or a portion of the initial fill. 
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FOUR TYPICAL DIESEL"COOLING SYSTEMS 


|. Open cooling-water system with tower 


Mokeup 


Cooling tower or | 


Blowdown 


2. Closed cooling-water system with tower or evaporative condenser 


Alr 
a4 


| 


Jackéet-cooling water. 


m™ 4. Closed cooling-water system with radiator 


needs treatment 
method for your system 


Same equipment can also supply any makeup needed and 
is available for emergency refills. Package and cartridge 
type softeners are also available if a soft-water supply. is 
not at hand. 

Soft or demineralized water will not form seale but the 
system must be protected from corrosion. Use any of several 
chromate or organic base inhibitors on the market for this 
purpose. Complete protection is usually obtained with 300 
to 500 ppm of chromate. Some jobs may require as much 
as 6000 ppm. Since water loss is small, it is a good idea 
not to skimp on the dosage. But don’t feed more than is 
necessary on Remember: 
quire more chemical than others. 


a given job. Some systems re- 


When enough chemical! 


is added, and the concentration is regularly checked, fre- 


quent cleaning and descaling will be unnecessary. 

Open recirculating systems. Cooling-tower water losses 
from windage. leakage and evaporation are fixed by tower 
design and geographic location. Tools for water-treatment 
control include blowdown of circulating water to keep total 
dissolved solids from exceeding solubility limits and treat- 
ment of makeup water added to compensate for total water 
losses from the system, including blowdown. 

Analyze makeup supply. Then accurately estimate leak- 
age, Windage and evaporation losses. Use blowdown to keep 
recirculated dissolved solids below saturation level. Then 
calculate Langelier index of the (Continued on page 230) 
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Clean and descale your water system 


If the diesel engine overheats, it is probably caused by scale 
or corrosion products deposited in the engine water-jacket 
or heat-exchanger surfaces. First step is to completely clean 
out the entire water system and then follow up with a regu- 
lar program of proper water treatment. Kemember that 
cleaning and descaling does not replace water treatment. 
But when handled right. it will help you get a fresh start 
with a clean system. Use the following procedure as a 
general guide. In each individual case consult the diesel- 
engine manufacturer for recommendations and help. 


Preclean system to remove dirt, oil, and grease 


@ Use an open steel drum or soft-water holding tank to hold the cleaning 
solution. Obtain a small auxiliary pump in acid proof construction 
for temporary or permanent installation in the cooling system. 
Details of hookup will vary with each installation. In every case, 
pump is installed to pump cleaner into engine-manifold water inlet 
Regular water-circulating pumps are then by-passed to prevent 
damage from chemicals and fore.gn matter 


Drain the system and refill with clean water. Leave water level at 
the half way mark in the soft-water makeup tank or the steel drum. 


Add cleaner to the tank or drum. Use commercial sodium carbonate 
or any of several special cleaners made for this purpose 


Start auxiliary pump and circulate cleaning solution through the cool- 
ing-water system including the diesel water jacket and the external 
heat exchanger. 


Run the diesel engine at idling speed to keep cleaning solution at a 
fairly high temperature, around 150 F. 


Circulate solution anywhere from 34 to as long as two hours depending 
on internal condition of the system 


Stop the engine dead and flush system with clear water. Observe con- 
dition of water flushed out. From this you can tell how effective 
cleaning operation was and whether or not another try is necessary. 
System is now ready for descaling 


If cleaning operation is not to be followed up with descaling pro- 
cedure, drain the system and refill with clean treated water. Cir- 
culate for another half hour or so to be sure system is free of all 
chemical cleaner. 


Then start descaling operation 


@ Add descaling chemical to the open steel drum or soft-water holding 
tank. Use an inhibited acid. Strong alkalies such as caustic soda 
should not be used. They attack the nonferrous cooling-system parts 


Circulate inhibited acid solution at the rate of 5 gpm 
may retard cooling-system descaling. 


Higher rates 


Circulate solution for about 15 minutes and then drain system 
Remove one of the cylinder liners and check results. If descaling is 
only partially completed, replace the adapter and circulate 15 
minutes more. If scale has been hardly touched, use a slightly 
stronger descaling solution on the second try 


Alternate check on results is obtained by checking strength of descal- 
ing chemicals at intervals by titration. Add chemical as needed to 
maintain initial concentration. When solution strength remains 
constant, complete scale removal can be assumed. 


Descaling mixture should not exceed a strength of two parts water to 
one part chemical. Do not circulate longer than a total of 20 min- 
utes with one 15-minute check. 


Completely flush out engine with continuous supply of fresh water for 
30 minutes. Do not recirculate same water. 


Add small amount of sodium carbonate or 
assure an alkaline recirculating water. Drain and flush system again 
after a short recirculation. Retill with treated water Cooling 
water system is now ready for return to service 


other alkaline cleaner to 
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TWO-STAGE COMPRESSOR runs continuously, 


extrusion machine in sewer pipe plant 


supplies 


How compressor works 


125 psi air to automatic 
Intercooler is in the base of this machine 


SLIDING VANES move in slot; are held 
against the cylinder by centrifugal force 


Porurar 2-sTAace 
vane type. 


AIR COMPRESSOR is the rotary, sliding- 
Air is trapped between the vanes as the eccen- 
trically mounted rotor passes the inlet opening, making it 
a positive displacement machine. As turns toward 
discharge port, volume of cell between any two vanes de- 
creases and air pressure rises to rated discharge value. 
Centrifugal force holds vanes against bore, preventing 
trapped gases from slipping by. Thus vanes act as pistons 
and valves. 

Machine is designed for common electric motor and in- 


rotor 


ternal-combustion engine speeds—needs no speed reducer. 
Since it’s a rotary unit, air flow is free from pulsations. 

Each unit or stage has a cylinder with heads and is water 
jacketed. Steel rotor, with integral shaft, is arranged eccen- 
trically within the cylinder on same vertical center line. 
Shaft is supported on radial roller bearings in each head. 

Blades, made of a thermosetting plastic composition or 
metal, slide freely in Eccentric mounting of rotor 
inside cylinder forms a free space, crescent-shaped in cross 
section, divided into compartments by the blades. Volumes 
of compartments vary from minimum to maximum on intake 
or suction half of revolution: then from maximum to min- 
imum on compression half. 


slots. 


Lube oil is force-fed to cylinder and to bearings, forming 
a thin film of oil on the running surface of cylinder wall. 
This lubricates blades and cylinder. 

Single-stage machines are OK up to 10 to 50 psi. Use 
these units in zones requiring pressures lower than carried 
in central system. Zoning saves network of distribution sys- 


tem and need for reducing pressure from a central plant. 

Pressure regulator. Pressure in system moves spool valve. 
Fig. 4, from bottom to top seat, admits air behind small 
piston. Piston acts against main valve, moves it to its seat. 
\t same time, relief valve opens, venting air trapped in 
cylinder to atmosphere. Thus machine runs continuously, 
as regulator is controlled by pressure rise and fall in air 
receiver or discharge lines. Operation is automatic, needs 
no attention once it’s set. Two simple adjustments allow 
variations in pressure or range setting if needed. 

Multiple unit hookup. Have one unit on start-and-stop, 
while additional units run continuously. Two-stage machines 
are for pressures over 50 psi, as they are more economical 
at higher pressures than single-stage unit. Final air tem- 
peratures are also much lower. For capacities through 229 
cfm (actual free-air delivery) at 100 psi, machines have 
intercooler tube nest in base. Larger units have separate 
intercooler. Two-stage machines are normally direct-line 
coupled to prime mover; no speed reducers are needed. 

Maintenance. Open machine about once a year. Examine 
rubbing surfaces for wear. New vanes are same width and 
length as slots. Keep suction filter clean to keep contamina- 
tion out of cylinder. Adjust mechanical lubricator feeds 
properly and see that reservoir always has enough oil so 
it is visible in the lubricator gage glass. Keep enough cool- 
ing water flowing through the cylinder jackets and inter- 
cooler to hold temperature where needed (usually about 
body temperature at final water outlet funnel). 

Courtesy, Fuller Company, Catasauqua, Pennsylvania 
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Associate Editor 


the sliding-vane 


Relief line 
Discharge ++ — fo regulator 


t Cylinder jacket 
woter outlet 
Lube quil/ 


O 


Water Jockets 


Sheor-pin 


Relief line 
a regulator Cylinder jocket 
woter inlet 
Expansion end- bearing ‘inlet Fixed end - bearing 
1 Rotor has fixed roller bearing at one end, floating bearing at other | Blades automatically compensate for wear; 
to take care of the longitudinal expansion and contraction differences check degree of wear when opening unit 


t 


Unloading To atmosph 
pressure. 
for compressor Air 

Differential Intak 

pressure 


regulator 


| 
| 
| Spool valve 
Piston moves 
to unload \ 
compressor ~ —— Relief 


Main valve 


To moisture 
trap 


‘Manual operation 


Regulator is controlled by pressure rise and fall in air 


A Compressor packing set é 
P P 3 receiver or discharge line as compressor runs continuously 


V-ringsin 

this direction 

for vacuum 
/ 


Vacuum / Used as a vacuum pump 


= 


, Vacuum pumps (sliding-vane type) are 


SSS Brahe hors very similar to the compressor just de- 

B Vacuum packing set €2Ower l2 scribed. Single - stage machines create 

vacuums up to 29.5 in.; compound ma- 

chine up to 29.95 in. (referred to 30-in. 

3 Typical packing arrangements for air Percent vol efficiency 100 harometer). Above 28 in. vacuum, 2- 

service only. As you can see, V fgi80 stage vacuum pumps are recommended 

rings are not installed in the same di- ae because of their high volumetric effi- 

rection in the vacuum and compressor ay sea! ' 60 ciencies. Curve at left shows typical 

machines. Experience shows that these 4 + 40. characteristics of these compound vae- 
packing sets run for long periods, with 5 ' —. . 29.0 uum pumps between 28 in. and 29.95 a 

little or no gland adjustment required ' in. mercury. Absence of vibration and 

ye ae 288 292 296 30 air pulsations are often an important 


factor for application of these pumps. 
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AIR CONDITIONING 


Return 


Preheat 


\Filter 


‘Outdoor air 


- 


old duct 


Warm duct 


DuCci LAYOUT for a 


two-story office building. 
duct and single-duct systems are both operated from the same 


The dual- fan. 


Excessive noise in executive offices served by dual- 
duct system was eliminated after thorough examination of units 


High-velocity air-conditioning systems can run into trouble because of poor 


Bill Waeldner. He cites three case studies to show... 


Why h-v air-conditioning systems 


> In Fesruary Power, pp 118-119 we 
talked about ways to balance high- 
velocity air-conditioning systems. Now 
let’s see what some possible operating 
snags are—and how we can avoid them. 

Operating troubles in high-velocity 
air-conditioning systems generally stem 
from a poor understanding of system 
principles or system design. A look at 
actual installations shows how 
ignoring simple principles can lead to 
“bugs” in the system. 

In a completely air-conditioned two- 
story office building, the duct layout. 
drawing above. was installed. The build- 
ing is divided into three zones—east 
and west single-duct zones, and a south 


some 
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dual-duct zone. This is a novel ar- 
rangement because a single fan sup- 
plies air to both single- and dual-duct 
systems. The dual-duct zone supplies 
air to the executive offices, library and 
board room. 

Attempt to balance the system re- 
sulted in noise levels in the executive 
offices that were well above acceptable 
decibel values. Here’s what we found 
when we analyzed the system: 

(1) There was no adjustable fan- 
speed control or other volume control 
on the entire supply-duct system. (2) 
Static pressure at the dual units sup- 
plying air to the executive quarters 
was more than 3-in. wg. High-velocity 
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units were selected for only 134-in. wg. 
(3) Units at the end of the duct run 

-especially in the dual-duct system— 
handled required air capacity with the 
high-pressure unit valves substantially 
closed. 

To reduce noise level in the execu- 
tive offices we had to cut down duct 
pressure in the dual-duct system with- 
out appreciably changing pressure 
available for the single-duct zones. 

An inlet vane damper wouldn’t do 
the job because a fan damper or chang- 
ing the fan drive would alter the com- 
plete system pressure. Fortunately, the 
dual system started as a single duct 
from the fan plenum. Thus installa- 
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5-in dia 


Corridor 


/ 
Cold “Exhaust “Warm 
4-in.dia 
~+—Mixing box and air diffuser 


4-in.dia- 


INTENDED DESIGN layout shows runouts from the warm and cold ducts in a two- 
story building. Short lengths were to be 4-in. diameter with long runouts 5-in 


4-in. dio 


‘Exhaust ~Warm 


5-in dio! 


Mixing box and air diffuser 


ACTUAL INSTALLATION showing the runouts to the diffusers. Sheet-metal con- 
tractor used 4-in. diameter for cold branch ducts and 5-in. for warm ducts 


understanding of basics, says Anemostat Corp's 


sometimes develop snags 


tion of a damper in the duct before 
the split to warm and cold, proved to 
be practical. Since the damper was 
in a duct common to both warm and 
cold, pressure drop across the damper 
was constant. The damper “killed” ex- 
cess pressure, reduced the sound level 
in the previously troublesome executive 
area. We had to service this job mainly 
because a volume control was omitted 
on the original system design. Result 
was a failure to balance the system for 
minimum required pressure. 
Drawings above show another dual- 
duct installation that developed snags 
because system fundamentals were ig- 
nored. Basic floor plans for the first 


POWER * APRIL 1957 * PLANT OPERATION AND MAINTENANCE SECTION 


and second stories are identical. Equip- 
ment is in the basement. Building is 
two bays wide with a central corridor 
down the center of each floor. High 
inside-wall straightline units were in- 
stalled. Double glazing eliminated the 
cold down draft during winter heating 
cycle. After installing the system and 
trying to balance it, the consultng en- 
gineer found that units on one side of 
the building would handle only 90% 
of design volume on the cold duct while 
handling 110% on the warm duct. 

A look at duct design drawings 
showed that the warm ducts had a 
slightly higher resistance. Thus a 
greater volume of cold air should have 


flowed through any of the cold ducts. 
A check of the actual air volume 
through the units showed the engineer's 
findings to be correct. 

Fortunately the attic crawl space was 
accessible from the second floor exhaust 
grilles, so we were able to inspect the 
actual duct and compare it with de- 
sign drawings. We found that the 
contractor had pulled a serious boner 
in installing the ducts. Drawings called 
for the long runouts to be 5-in. diame- 
ter flexible duct, short lengths to be 
1-in. diameter. Instead, the sheet metal 
contractor used 4-in. diameter for the 
cold branch ducts and 5-in. diameter for 
the warm branch ducts. Drawings left. 
compare design plans with the actual 
installaton. 

The inspection and our prevous study 
clearly pointed up the cause for un- 
usual flow in half of the building. We 
found the condition further aggravated 
in the flexible branch ducts to the 
units. Flexible tubes were bent around 
a short tight radius which increased 
flow resistance sharply. For example, if 
the flexible material collapses inside 
the tubing to a height of only 34 in. on 
the 4-in. diameter duct. air velocity 
climbs 114 times. 

To get enough pressure to pass de- 
sign flow through the cold inlets of all 
units, we agreed to increase fan speed 
and rebalance the system. This would 
mean the warm duct could deliver more 
air than its design capacity. But only 
during early morning warm up would 
full warm capacity he called for by 
the thermostat. 

One of the largest dual-duct high- 
velocity systems ever installed ran into 
operating snags because system funda- 
mentals were ignored. This _installa- 
tion serves two floors covering 1,280.- 
000 sq ft. A typical fan system handles 
10.000 to 60.000 cfm through more than 
100 units. 

When operators checked the balance 
capacities turned in by the contractor. 
the two sets of figures didn’t agree. 
A follow-up check showed us the sys- 
tem was originally balanced with all 
air through the cold duct. But when 
operators ran their capacity check, sys- 
tem was running under control of the 
room thermostats, causing supply air 
to flow through both ducts. Resulting 
change in duct static pressures varied 
air flow capacities about 10 to 15%. 

One unit on this job, located between 
two other units that balanced perfect- 
ly, was feeding too much hot air and 
too little cold air. After checking con- 
trols and finding them in order we 
decided to check the supply duct. Our 
inspectors discovered a piece of insula 
tion lodged in the duct, preventing nor- 
mal flow to the unit. 
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By A JOHN, Thos C Wilson, Inc 


MEASURING TORQUE at mandrel, tool stops expander to prevent over-rolling 


Clean, tight tubes mean better boiler per- 
formance. But you need time-saving tools to... 


Boirer ourace for cleaning, inspec- 
tion or repair is an important factor in 
a first-class preventive maintenance pro- 
gram—but outages cost money in time 
and labor. Keeping them to a minimum 
boils down to good planning, plus use 
of right maintenance tools. 

Tube maintenance consists basically 
of keeping tubes clean and ends leak- 
tight. Occasionally, it’s necessary to put 
in a new tube or repair a tube by 
fusion welding. Fusion-welded repair 
can’t be a hit-or-miss business. The 
National Board of Boiler and Pressure 
Vessel Inspectors’ Rules for Repair of 
Power Boilers and Pressure Vessels, and 
Section I (Power Boilers) of the ASME 
Boiler and Pressure Vessel Code have 
strict limitations in connection with in- 


Power-driven, these tools save downtime, labor 


stalling and repairing tubes. Best bet 
is to check with your boiler inspector 
before you do any tube work, other than 
rolling leaky ends. 

Tube cleaning, in particular, can eat 
up a lot of time unless the plant has 
efficient power-driven tools. To pick the 
right tools you need to know (1) types 
of tubes you have (2) general nature 
of deposit in tubes (3) type of power 
available. 

All tube cleaners operate on essen- 
tially the same principle. They turbine 
or “punch” the tubes with air, water 
or steam motors or electrically-driven 
flexible-shaft units. These drive the re- 
volving brushes, cutters or other heads 
through the tube to dislodge scale or 
other deposits which retard circulation. 


Cut boiler- 


Typical cleaner heads are shown in 
Fig. 1, below. Cutter handles thick 
hard scale in either straight or curved 
tubes. Its sharp multiple-cutters chip 
and pulverize the scale. Expanding 
scraper has sharp hardened-steel mem- 
bers fixed to the sides of the holder. 
They scrape away gummy or wet de- 
posits that would clog brush bristles. 
Drill head is used for the first pass 
through a tube that’s clogged too solid- 
ly even for a cutter head. (It’s difficult 
to understand how boiler tubes are per- 
mitted to reach a condition such as this 
—but some are). 

Expanding wire brush, least expen- 
sive of the accessories, is for the deposit 
that’s neither hard nor gummy. Its wires 
are arranged in tufts or clusters to form 


Cutter head, left, gets hard scale. Expanding scraper, cen- ? 
ter, cuts gummy deposit. Drill, right, clears clogged tube 
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Tapered mandrel expands longitudinal rollers as they feed 
into tube end. Note flaring rolls, bottom, for watertubes 
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EXTENSION MANDREL, universal joint or geared drive for hard-to-reach tube ends 


tube repair costs 


a cartridge, Fig. 3. Cartridge mounting 
allows some radial play. When brush 
revolves, centrifugal force holds wire 
tufts against tubewall. This tool is the 
most widely used. It’s popular because 
it costs little to replace a worn car- 
tridge. 

Waterside scale on tubes in firetube 
boilers is almost impossible to get at 
with hand or power tools. This is where 
the vibrator or “knocker” comes into 
play, Fig. 4. It has a loose-fit eccentric 
steel disk on the shaft. During rotation. 
the disk slaps the tubewall sharply and 
the resultant vibration knocks the scale 
from the tube. 

To repair leaky tube ends. or to put 
a new tube in a boiler. requires use of 


a tube-end expander. Expanding is 


nothing more than cold-working the 
tube end to form a tight frictional joint 
with the tube sheet. Most common ex- 
pander has three rolls mounted through 
longitudinal slots in a cylindrical cage. 
Slots hold the rolls loosely, allow them 
to move laterally. A free-moving tapered 
pin or mandrel fits through center of 
the cage and bears against the rolls. 
With expander in the tube end, the man- 
drel forces rolls outward, turning both 
mandrel and rolls. Forward motion, 
combined with rotation, expands tube 
slowly and smoothly against the tube 
sheet. 

Firetube boilers usually have thei 
tubes rolled with expanders that leave 
the tube ends roughly parallel to the 
tube axis. The tube stock extending 


through tube sheet is “belled” with 
hand or power then beaded 
against tube sheet to prevent tube ends 
from being burned by the hot gases. 
Watertube boiler tubes, however, 
must have the ends flared if they are 
not to be welded (ASME Boiler Code, 


tools, 


Par. P-251). Flare must be at least 
1%-in. more than tube-hole diameter. 


This calls for an expander that will roll 
and flare in one operation. Usually the 
last step in expanding, the flaring rolls 
follow the expanding rolls on the tool 
and gradually flare the tube stock ex- 
tending beyond the tube sheet. Fig. 2 
shows both firetube and watertube types 
of expanders. 

Extension drives, mandrel drivers, uni- 
versal joints and right-angle gear drives 
are used to get the expander in posi- 
tion to roll hard-to-reach tube ends in 
such spots as waterwall and superheater 
headers. These tools, when  power- 
driven, are real time- and labor-savers. 

Expanding is a tricky operation in 
that tube ends have to be rolled leak- 
tight, but not over-rolled. Under-roll- 
ing means a loose, leaky joint. while 
over-rolling can stress or “work-harden” 
the metal, cause it to fail in service. 
Whether expanding is done with power 
tools or by hand, it takes experience 
to get the “feel” of rolling tube ends. 

In most jobs, tube rolling is done in 
several stages. Some ends will need 
rerolling following the necessary hydro- 
static test because it’s difficult for the 
operator to adjust for changes in “feel” 
caused by variations in tubewall thick- 
ness or tube holes. 

New tools which have built-in torque- 
measuring features take guesswork out 
of the job. Photo, top of p 122, shows 
a tool that automatically measures 
torque directly at the mandrel and stops 
expander rotation when the pre-set 
torque is reached. Using a _ control 
which lets you pre-set the torque limit 
prevents over-rolling and gives good 
uniformity of expansion regardless of 
tube hole or wall-thickness variations. 


Expanding wire brush handles soot, flyash. Cartridge has 
radial play; centrifugal force holds tufts against tubewall! 
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Vibrator, or ‘‘knocker,’’ for waterside scale on tubes in 
Eccentric slaps the tube during rotation 
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LUBRICATION FIELD NOTES: 4 


FIFTY YEARS of steady pumping service marked this engine’s career before it was retired in 1950. 
Its long useful life is a tribute to fine workmanship, plus good operation and maintenance practices 


These 3 lubrication tips help 
keep steam engines on the job 


While many grand old engines are now only pleasant mem- 


ories, keeping others running is sometimes still a big problem. 


Here a lubrication engineer solves three perplexing troubles 


Except iN SOME industries requiring 
process steam, comparatively few re- 


ciprocating steam engines are being 
installed today. But in some older es- 
tablished plants you can still see these 


faithful engines chugging away. 


Here’s some info on their lubrication 
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and three tips that may help keep your 
veteran equipment out of trouble. 
Lubrication. typical stationary 
steam engine needs two different kinds 
of oils. (1) The cylinder oil—a very 
heavy oil frequently compounded with 
animal fat such as tallow. It provides 
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By SIM JESTER 
Gulf Oil Corporation 


a film inside the cylinder and valves 
in the presence of steam and moisture. 
(2) The bearing oil—a medium Viscos- 
ity straight mineral oil. Quality re- 
quired depends on the method 6f ap- 
plying the lubricant to the crankpin, 
crankshaft. crosshead, ete. bearings. 
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1 Avoid excess radiated heat 


Not long ago | had a complaint that cylinder oil was 
plugging the oil feed lines and causing an engine to groan. 
Plant men claimed they had received a bad batch of oil. 
There were three steam-engine-driven horizontal two-stage 
air compressors in the plant’s pump room. Steam end of 
each compressor was lubricated with a mechanical forced- 
feed lubricator. There were several feeds to each engine. 

But only one unit was in trouble. So I quickly asked why 
they felt the oil (which they had used for several years) was 
at fault if two of the compressors still ran OK. They couldn't 
quite explain this. 

Here’s what the trouble boiled down to: Oil pipe feeding 
the piston valve on the side of the one engine repeatedly 
plugged up. Plugging was especially noticeable after a 
shutdown. With the oil supply cut off, the piston valve 
stuck and damaged the valve gear. 

So far as drive arrangement, size and lubrication were 
concerned, all three compressors in the pump room were 


A brewery had some large steam-engine-driven ammonia 
refrigeration compressors. The engineer objected to the 
excessive oil required to lubricate the steam cylinders and 
keep his biggest engine from groaning. With the former oil, 
consumption had been about half as much. This engine had 
a simple arrangement of a single oil feed to a quill inserted 
in the steam pipe about 6 ft above the throttle valve. 

Theoretically, the arrangement was excellent. When I vis- 
ited the brewery I asked when they had last examined the 
quill. No one seemed to recall. 

These quills are subject to erosion from the steam, cor- 
rosion from water while the unit is shut down, and car- 


A paper mill was having trouble with bearing-oil emulsi- 
fication in a corliss steam engine operating at 150 psi. In 
a paper mill, particularly where this engine was located, 
moisture is always present. In addition, equipment is often 
washed down with a hose. 

With a good possibility of water getting into the steam- 
engine crankcase it was highly important to have a bearing 
oil with good water separating characteristics, or demulsi- 
bility as it is called. That was the first thing I checked. 
Oil they were using was pretty good in that respect. So 
there had to be a contaminant that affected the demulsibility 
and permitted water to mix with the oil. 

This was a horizontal engine. On examining it more 
closely I found that there was no baffle or bulkhead to 
prevent piston-rod leakage from being thrown directly into 
the crankcase. Piston-rod leakage may contain both mois- 
ture and cylinder oil. The latter will seriously affect the 
demulsibility, color and general effectiveness of the bear- 
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2 Check quill condition every six months 


3 Keep cylinder oil out of bearing oil 
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I tried to find the difference, if any, that could 
Finally | 


similar. 
account for the trouble with just one unit. 
spotted something that could do it. 

Less than a foot away from the ailing oil line, directly 
over and parallel to it, was a 12- to 14-in. section of bare 
steam pipe. For some reason the insulation had been re- 
moved at this particular spot. Steam lines to the other 
engines were properly insulated. 

Steam temperature had recently been boosted from 440 
to 500 F. This increase was probably enough to change an 
unfavorable condition into a source of trouble. Heat radiat- 
ing from that short section of uninsulated pipe baked the 
oil in the Parker fitting at entrance to the piston valve, but 
also probably caused distortion of the piston valve housing. 
This would make the valve groan regardless of oil stoppage. 

When I pointed out these conditions, the engineer apolo- 
gized for blaming the oil and promised to lag the piping as 
soon as possible. He was convinced that it would pay him. 


bonizing of oil when oil feed is excessive. Any one of these 
conditions could destroy the quill’s atomizing ability and 
permit oil to merely drip down the pipe into the engine. 
Instead of being dispersed with the steam throughout the 
internal parts of the engine, the oil would be washed out 
the exhaust, leaving much of the cylinder wall unlubricated. 
This is just what happened. When they had a chance to 
shut down the engine and remove the quill, they found the 
tip eaten away and only a stub of the tube left. 
Inserting a new quill brought oil consumption down to 
normal without changing brands. I recommended re-exam- 
ining the quill at least once every six months from then on. 


ing oil. This could be a cause of considerable difficulty. 

Operators had trouble recently with the piston-rod pack- 
ing. Because of that, the sight feed oiler to the piston-rod 
packing was wide open. This extra cylinder oil feed, plus 
steam and water leakage was draining right into the crank- 
case. No wonder bearing oil was emulsifying. 

Without an adequate baffle it would be desirable to elimi- 
nate the piston-rod feed completely, or at least keep it to a 
bare minimum. 

The bearing-oil condition could also be greatly improved 
by using a filtered straight mineral cylinder oil, instead of 
the compounded oil they were using. 

Carrying out these suggestions cleared up the emulsifica- 
tion problem and made everybody happy. 

Not long afterwards, I stopped at this paper mill again. 
The clattering of the old corliss was missing. A steam tur- 
bine had been installed and the big space the old engine had 


occupied for so long looked strange and unfamiliar. 
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By HENRY S GATES 
Section Manager 
Network and Power Transformer Div 
Westinghouse Electric Corporation 
Sharon, Pennsylvania 


The switches attached to your substation trans- 


formers were built with expectation that they’d 


get attention similar to what you give the trans- 


formers. If you want long, trouble-free switch 


life, make sure that they are properly installed, 


intelligently operated and give accurate peri- 


odic maintenance 


Coble connection 


Cover gasket 


Transformer 
connection 


Terminal 
bushing 


Interlock 
circuit 


Contacts 


Mechanical 
sequence 
latching 
mechanism 


/ 
Liquid drain 


Liquid seal 
packing gland 


TYPICAL LIQUID-FILLED SWITCH cut away to show parts 


that require maintenance. 


Insulating liquid must be tested 


How to maintain liquid and 


& IN GENERAL. switch design matches 
transformer construction—both are oil- 
filled outdoor or dry indoor types. Ex- 
ceptions include air-insulated switch as- 
semblies with askarel units and cutouts 
with dry-type transformers. Modern 
liquid-filled switches are generally of 
the rotary or drum type, while those 
with air as the insulating medium are 
either link or rotary types. All require 
minimum maintenance. A_ practical 
maintenance schedule appears on fac- 
ing page. Unusual installations or oper- 
ating conditions may demand special 
emphasis on some maintenance items. 


LIQUID SWITCHES 


Rotary or drum switches have a re- 
volving blade and porcelain unit as the 
principal element, usually arranged 
for 3-phase service. There are two 
positions—open and closed, or three 
positions — open, closed and _feeder- 
grounded. The drum may be one-piece 
porcelain or made up of multiple porce- 
lain assemblies bolted end-to-end. How- 
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ever, earlier switches were built with a 
round or rectangular paper tube as the 
rotating element. Most rotary switches 
are connected to the feeder system by 
cables. So, open the feeder breaker 
before attempting any maintenance 
work, except external cleaning and 
painting of the housing or visual in- 
spection. 

Contacts. Dependable operation of 
any switch requires good alignment of 
both moving and fixed contacts and cor- 
rect contact pressure. Insufficient con- 
tact pressure will reduce current capac- 
ity and possibly cause overheating and 
arcing. Some switches have clamped- 
bolted insulators supporting the moving 
blades. So check bolt tightness as its 
important to maintain sufficient clamp- 
ing action. Very light contact or mis- 
aligned contacts may carry normal load 
currents without trouble. But problems 
can be expected during transient over- 
load and short-circuit conditions if con- 
tacts are inadequately engaged. 

Make periodic checks by observation 
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and a feeler gage to make sure contact 
springs have not become weakened 
through aging or unusual operating con- 
ditions. When feeders are out of serv- 
ice for regular switch inspection, check 
tightness of all bolted connections, 
alignment of moving blades, contact 
pressure, pothead-compound leakage. 
Interlocks. Coils of magnetic contac- 
tors or solenoid interlocks should not 
burn out if blocked open by binding, or 
because latching elements do not enter 
the cam slots. Nevertheless, a safety 
device intended to prevent improper 
operation of the main switch blades 
must be checked for circuit continuity 
once a year. Two-step procedure is to 
(1) remove transformer load by open- 
ing low-voltage breakers and (2) open 
feeder breaker or disconnect interlock 
circuit to energize the interlock coil 
from a separate source, see sketch on 
next page. The separate source may be 
the low-voltage network bus if the 
transformer substation supplies power 
to a low-voltage network system. 
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Switch maintenance schedule 


Magnetizing break 


Magnetizing break 
Askarel switch 


Load break 
Air-insulated switch 


: 6 mo 1 yr 3 yr. 3 mo 6 mo 1 yr 3 yr 6 mo 3 yr 


Main contacts and alignment 


Auxiliary contacts and alignment X (4) X (4) 

Main pressure X (4) X (4) xX x 
e Drum clamp X (4) X (4) x 

Shaft packing gland X X X (4) 


Interlock pickup voltage & operation xX xX xX 
External mechanical interlocks » 4 x xX 


Switch operation X (5) X (5) X (5) 
Quick-break latching mechanism X (4) X (4) xX 
Case liquid leaks xX X (1) X (1) xX 

Internal liquid leaks X(2) X X (2) xX 


Condition of liquid (color & dielectric) x X (1) 
Condition of askarel X 

Condition of arc chutes x 
Fuses x 
Lightning arrester x 


(1) After 3 months, then two 6-month periods and one-year intervals thereafter 
(2) Two 1-year intervals followed by 3-year periods 
(3) Check after recommended maximum limits for number of arc interruption 


(4) Or check after every 200 operations 
(5) Operate switch at least once per year 


Switches should be compietely closed 
or completely open to insure proper in- 
terlock positioning. 

Difficulty may sometimes be avoided 
by checking position of the switch han- 
dle or position indicators at each main- 
tenance period. A_ switch, with a 
“quick-break” mechanism to permit 
opening of transfermer magnetizing cur- 
rents at full voltage. should be checked 
for free operation of mechanical se- 
quency latching mechanism. The com- 
bination of electrical and mechanical 
interlocks will, for safety, prevent 
grounding of a live feeder. A check on 
operation of the “quick-break” contacts 
can frequently be made without removal 
of switch chamber cover. This is done 
by listening for operation of auxiliary 
switch parts. Oil the several external 
plungers or other types of latches with 
a few drops of a light machine oil at 
regular maintenance periods. Also ex- 
amine for signs of corrosion if equip- 
ment is periodically immersed in con- 
taminated water, even though parts are 
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air transformer switches 


constructed of noncorrosive materials. 
External Leaks. Leak observation is 
a vital part of all routine maintenance 
programs. A leak will eventually lower 
the liquid below the proper level. 
Housing cover bolts, if used with un- 
restrained or unretained gaskets, should 
be tightened 14 to 1 turn’ when- 
ever a leak appears between regular 
maintenance inspections. Do not overdo 
preventive maintenance by tightening 
too frequently without being prepared 
to install a new gasket. Use gaskets cut 
from a good grade of cork or rubber- 
bonded cork (Power, Jan 1957, pp 
128, 129). When a leak occurs through 
retained seals, install gaskets. 
Jacking screws, when provided for and 
not mounted on the covers, should be 
carried in the maintenance kit for con- 
venient removal of cemented covers. If 
the switch is filled with askarel, take 
care to replace gaskets with a material 
that is resistant to nonflammable insu- 
lating liquids. 
Packing glands of the mechanical 


new 


Trans- 
Switch former 


Normal connections 


Mev 

‘ormer (Open) 
(Open) (Openor Interlock 
closed) 


Temporory Seporate 


L-v breaker 


Interlock pick-up tests switch 


source 
TEST HOOKUP for energizing interlocks 
from separate source during safety check 


compression type on switches operated 
frequently should be tightened periodi- 
cally to prevent slight leaks. Replace- 
ment of the packing may occasionally 
\ slight drip of fluid 
after tightening does not mean the leak 
is still in existence. The fluid may be 
oozing out of the saturated packing and 
seepage should diminish over a period 
of a few days or weeks. Gland pack- 
(Continued on page 174) 


be necessary. 


ings of neo 


127 


X (4) Xx 
Loads 
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~<-/nterlock 


Electrica 
— Fact File 


6 tips on storage-hattery care 


NO. 13: BATTERIES 


& ELECTRIC STORAGE BATTERIES provide motive power for the battalions of 
lift trucks moving materials and products around today’s horizontal plants. 
They're important for standby applications too (operating switchgear, emer- 
gency light and power) and for starting diesel and gasoline engines. Good 


maintenance is easy; follow these 6 steps » 


By NORMAN PEACH, Assistant Editor 


Typical industrial storage batteries... 


Container-./~ | Positive plote 


Container 
vor | | -Posttive plote pocker: 
lead f tube: | nickel peroxide 

4 peroxide nickel and | 

{ fp nickel oxide 

| ,~-Negotive al 

| plote: |-- Negotive plate | plate 
lead ‘ron oxide | cadmium 
| oxides 
Electrolyte -Electrolye: 


Y sulfuric acid 
y Sediment 
space 


LEAD-ACID cell has a discharge 
range from 2.00 to 0.02 volts 
Acid electrolyte makes possible 
quick check on state of charge 
Batteries discharge slowly if idle 
Jars are hard rubber, glass, plastic 


4 potassium 


hydroxide 


NICKEL-IRON cells use alkaline 
electrolyte, have discharge range 
from 1.45 to 1.00 volts. Batteries 
use steel mechanical parts, will 
stand rough handling. Cells can be 
stored a long time with little care 


Principal types of battery duty... 


Electrolyte: 
y potassium 
hydroxide 


NICKEL- CADMIUM cells behave 
much like nickel-iron and, like 
them, use metal containers. Aver- 
age discharge voltage is 1.2 volts. 
Designs are available that will 
function in below-zero temperature 


ELECTROMOTIVE duty, as in lift 
trucks, mine locomotives, etc, d's 
charges battery and recharges it, 
usually in 24-hour period. Cycle 
is repeated through work week. 
Discharge rate varies with load 


® 
2 | Discharge Dischorge 
2 c 
a Time : Time _ Time 


ENGINE-STARTING duty puts reg- 
ular demands on battery, doesn’t, 
as a rule, dscharge it completely. 
Battery is recharged continuously 
at moderate rate while engine is 
running, thus keeping up charge 


STANDBY duty keeps batteries on 
continuous, low-rate charge to 
keep them fully charged. Batter- 
ies are discharged only occasional- 
ly, power demands depending on 
extent of the emergency in plant 
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CLEAN batteries thoroughly, washing with hose and 


wooden-handled wire brush. Electrolyte, sprayed 
by gassing or spilled by hydrometer and over- 
filling. forms electric leakage paths between termi- 
nals. Leakage current is more important than is 
generally suspected. Appreciable amounts of spilled 
acid can be neutralized with bicarbonate of soda. 


Unequally 
charged cells 


EQUALIZER CHARGE is additional charge at finish 
rate for 3 or 4 hours. It’s important to bring all 
cells up to same state of charge; one low cell 
affects whole battery. electromotive service. 
give equalizer charge once a week; at every charge 
if battery requires less than one charge a week. 
E.qualize standby batteries when tests show need. 


spreading 
ocross 

compound 


Corrosion 
on metal 
troy 


/ 
Corrosion 
under strap 


STOP CORROSION as soon as it appears. Clean 
terminals, straps and metal trays with wire brush. 
Wash with bicarbonate of soda solution to neu- 
tralize acid. Use a no-oxide grease on connections. 
(Lubricating oil and grease must be kept away 
from rubber and plastic jars.) Protect trays by 
coating them with the manufacturer’s preparation. 
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Electric control valve._ Electric cord-~. 
Controf 
wile 

Filling 

hole. 


Handle 


Fill-water hose-” 
High level 

electrodes 


leve/ (splash cover) 


ADD WATER often enough to prevent electrolyte 
Don’t add too 
much; electrolyte may spill over during gassing. 
Cell filler, that cuts off water at proper level, is 
vood investment if you have a lot of batteries. 
Local water is often satisfactory, but have it 
analyzed. Add water when cell is fully charged. 


level falling below splash cover. 


Hot putty 
knife. 


_Crack in 
compound 


CRACKS IN COMPOUND are easily repaired and 
should get immediate attention. Dig out com- 
pound around crack, using a hot putty knife. Make 
sure all of cracked area is removed. Fill in cavity 
with melted compound. Hf cracks are not attended 
to, dirt and spilled electrolyte will accumulate in 
them creating leakage paths that cause shorts. 


hydrometer 
barrel stroight 


4 


-zhydrometer 

/ floats free 

/ attopand 
bottom 


CHECK ELECTROYLTE of acid cells with hydrometer. 
If acid is lost, overcharge and remove some liquid. 
replace with 1300 sulfuric acid, and overcharge to 
mix solution. Alkaline cells are judged by per- 
formance with load. Carbon dioxide from air 
affects alkaline electrolyte; replace it occasionally 
following the manufacturer’s recommendations. 
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Here's how we get emergency coal storage 


Coal handling in our plant is done as 
follows: Coal is dumped in outside pit 
over rail tracks, either by railroad car 
or by crane taking coal from our stock 
pile. Coal runs on a horizontal con- 
veyor to a vertical bucket conveyor, 
then to conveyor room on top floor of 
boiler room to a continuous belt. There 
it’s dumped into the 200 ton storage 
hoppers. 

When we converted No. 1 boiler 
from coal to oil, we installed a chute 
from coal scale of No. 1 boiler to 
vertical conveyor. This conveyor was 
only a few feet away. Coal segregator 
was removed and a triangle-shaped 
outlet was installed at bottom of coal 
scale. A chute, installed at about a 
15-degree angle, is in straight run. Coal 
runs into chute and conveyor by gravity. 


In operation, coal scale operates as 
the other scales but some coal goes di- 
rectly to bucket conveyor. By-pass is in 
open position with coal valve clozed 
when not in use. If by-pass empties, we 
open valves on the other chutes from 
storage hopper and run a long belt to 
discharge coal. Hopper over No. 1 boiler 
is used in emergency, such as when 
crane is down for repair or during ab- 
normally cool weather. 

We have an extra coal supply on 
hand. To get it to our storage hoppers, 
we open coal valves and start coal- 
handling equipment. Access door for 
inspection and work on bucket con- 
veyor is in basement, photo. 
made in overtime labor has more than 
paid for material and installation cost. 

A Roptusc, Chicago, 


Savings 


Fixture for pressure-testing weld of bent pipe 


Some welded-pipe assemblies must be 
tested. Sketch shows 
how flanged end can be sealed easily 
by a blank plate, drilled with bolt holes 
to match existing flange holes. Attach 
pipe to flange from pressure pump 


water-pressure 
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Blanking end of bend is usually a 
problem, unless end is flanged. But rig 
shown solves that trouble. Rig is hand- 
iest thing we have in our pipe shop. 
We wonder how we got by without it. 

C T Bower. London Fng 
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Hold the press... 


or at least we tried to, but were too 
late to catch an error on p 133, in our 
March issue. In What would you have 
done?, C \Luertzing mentions syn- 
chronous generator, when he meant an 
induction generator. Now we_ hope 
vou’ve got that info straight.—Editor 


| agree... 


with Scraggins, Power. Oct 1950. 
p 188. Every plant should have a bulle- 
tin board for every boner pulled in that 
plant. To illustrate, after an explosion 
in our 150-ft chimney, the explosion 
came back through the breeching to 
the boiler, causing great damage. 
Repairs were made on the 500-hp oil- 
fired boiler’s watertubes. On day shift. 
a wood fire was started in the furnace 
to dry out repaired brickwork. Taking 
my shift at 4 pm, I checked water level 
in that boiler and assumed it to he 
three-quarters full. The wood fire was 
very light. I checked the vent. but noted 
no vapor escaping through the vent. 
Before leaving my shift at 12:00 pm. 
I again checked water level but found 
gage glass empty. Checked again, same 
results. Then I started feeding water to 
the boiler slowly. After 10 min, water 
appeared in gage glass. About same 
time an explosion occurred in the boiler. 
I kept feed pump running and hauled 
the fire. After cooling down, I entered 
the furnace and found water leaking 
from side of top drum. I drained the 
water from top drum, removed manhole 
cover and entered. I found the fusible 
plug had blown, reported same in log. 
On Monday the chief questioned me 
again but doubted my word. I told him 
we could check the outside screw-and- 
voke type valves, in the water columns 
for being open. He said the valves were 
showing an open position. I still main- 
tained that I had false water-level read- 
ings, and started to dismantle the top 
valve. I found the valve gate had been 
broken from the stem, but the stem was 
in upward and open position. Gate had 
dropped to the close position, thus giv- 
ing a false water level. After a hydro- 
static test, we had to reroll 250 tubes. 
In our present plant, we have no 
valves on water column. By posting 
every boner on our bulletin board, em- 
ployees are less apt to repeat old boners 
WD Day. Montreal. Can 
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Taper bore gage 


Maintenance men often need a taper 
gage to measure diameter at large end 
of taper bore. Measuring with usual 
tools isn’t easy. With gage shown you 
can fix tolerance within 0.001-in. 
Gage is easy to make. Make end 
faces of the two studs so they project 
0.005-in. beyond the surface of channel 
piece. Finish channel piece on a sur- 
face grinder. Dimensions are unim- 
portant, but keep 0.005-in. projection 
of stud end faces. Corners of studs 
should be sharp-edged. Studs will keep 
their accuracy longer if hardened. For 
boring tapers, first set 
micrometer. 


with a 
Then use as shown above. 


C T Bower, London, Eng. 


vagce 
gage 


Fiat 


Round 


Handy work brush 


Next time you have some spare time, 
make the handy brushes shown. One of 
our firemen made these small bristle 
brushes. He used short ends of small 
copper tubing and bristles from worn 
dust brushes. Brushes are handy for 
soldering, cleaning, many other jobs. 

CH Wittey, Penacook, N.H. 
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I was a watch engineer and control- 
board operator in a municipal power 
plant. Boiler had 80,000 Ib per hour 
capacity. Ten minutes after relieving 
the watch I discovered I had no matches 
or cigar lighter. Other operators were 
isolated and no communication system 
had been installed. About 30 minutes 
after shift change, there was a sudden 
load change and the pulverized-coal 
fires snapped out. In desperation and 
out of matches, the condition seemed 


What would you have done? 


STEVE ELONKA, Associate Editor 


hopeless. I did some quick thinking. 

After a few seconds I opened the 
electromagnet coal feeder’s knife switch 
wide enough to get a spark. With the 
help of a little wax paper and a spark 
from the knife switch, | was soon get- 
ting boiler pressure back to operating 
pressure. I suggest never being without 
a five-cent box of country matches. My 
solution may not have been safe prac- 
tice, but what would you have done? 


D V Haraway, New Castle, Del. 


Expansion = 
woter 
Float --t* 
Temperature - 


control valve 


Have you ever had to store liquid in a 
tank where the liquid had to be kept 
away from the hot coils? We did. To 
solve our problem we made the tank in 
sketch, above. We could have used a 
tank with a hot-water jacket or hot- 
water coils, but didn’t want to spend 
that much money. Besides, the heat ex- 
changer and circulating pump needed 
would have added still more to cost. 
Our tank is 14 ft long, 7 ft diameter, 
with a slanted 8-in. pipe welded through 
the heads. Slanted pipe has a steam 
coil, controlled by a temperature-con- 
trolled steam valve. This valve’s bulb 
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Now, this tank heats liquid without burning it 


is stored in liquid as shown. Each end 
of the slanted pipe is connected to the 
expansion tank which has a float valve 
for makeup water. 

After the system is filled and steam 
turned on, the hot water rises to ex- 
pansion tank. Then cold liquid dows 
down from expansion tank, giving a 
slow but steady circulation in the 
slanted pipe. Tank is insulated with 
2 in. of magnesium. It solved our prob- 
lem——and at a minimum expense. 


AC Veen, New York, N.Y. 
Turn page for more Practical Ideas ® 
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operation and maintenance jobs " 
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0.005 ag 
| 
Steam ; | | 
| Bulb - | 
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é4 


This pipe vise holds long thin strips while filing 


I had to file some narrow liners into 
shims for a special machine. My idea 
was to make a long wide-jawed vise 
out of piping. As sketch shows, I milled 
a slot along the tube with a slitting 
saw. I could have used the slotted tube 


to hold the work by squeezing in a 
bench vise, but had better luck using 
several bolts. I filed strips a foot long. 
Pipe is mounted on a wood base and 
secured to the edge of our work bench. 


CH Wittey, Penacook, N.H. 


Condensate f F t 
ndensate from FO heaters Vents 


Window— 


~/~N 


Dividing wall 


To boiler - 
feed tank 


Tank separates oil from fuel-oil heaters’ condensate 


Our plant saves condensate from fuel 
oil heaters. Some plants throw fuel-oil 
condensate away because of contamina- 
tion danger. 

We use about 60% makeup of de- 
mineralized water, but our demineral- 
izer cannot meet our demand. Our 
boiler works at 80% above rated ca- 
pacity. So makeup must be as pure as 
possible. Because every drop of con- 
densate is needed, we built this screen- 
ing tank. 

Our system has been safe now for 
four years. We did have three cases of 
fuel-oil contamination in condensate, 
but caught each one in time. 

Condensate from fuel-oil heaters and 
heating coils in fuel-oil storage tanks 
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enter the tank’s first compartment. 
There’s a big window on each side at 
water level, with light behind it. Op- 
erator can watch surface of condensate. 
Our tank holds amount of condensate 
normally handled in two hours. This 
means that if any contaminated con- 
densate comes through when operator is 
elsewhere, it would take at least two 
hours before contamination could get 
through to the outlet. 

Because some condensate flashes into 
steam when pressure is reheated in 
tank, tank must have two vent pipes of 
2 in. dia. Vents run straight up—high 
enough to condense most of flash steam. 

E K Nietson, 
Sudamtex Colonia, Uruguay 
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File inserts” 


Here's a better lathe dog 
for your shop 


When taking heavy cuts on small work 
between lathe centers, driving dog often 
hasn’t enough gripping power, allows 
work to slip. You can increase holding 
power of lathe dogs, sketch. File two 
recesses into inside body of dog. Cut 
two pieces from annealed file, hold 
each with a screw through tapped hole. 
Reharden file pieces after sawing and 
fitting so they are harder than the 
work they will grip. Since most mate- 
rials gripped in a driving dog are soft, 
don’t harden file pieces to extent that 
they become brittle or they'll crack un- 

der clamping pressure against work. 
T Bower, London Eng. 


Reducing fan capacity 
with dampers 


Experience shows that a_ well-made, 
single-louver damper or vane-contro] 
damper can reduce fan capacity by 
about 60%. This holds for both f-d 
and i-d systems. If dampers are fitted 
tightly into frames to improve this 
work, they are apt to bind with tem- 
perature changes and be impossible to 
operate, 

Some fan makers predict capacity 
reduction greater than 60%. One 
claims he can design a special fan for 
90% reduction. Considering the lee- 
way in fans and the lower tempera- 
ture of gas corresponding to lower 
loads on the boiler, 60% reduction in 
i-d fan capacity represents about 50% 
reduction in steam-generator capacity. 

Steam generators are usually de- 
signed to operate without difficulty at 
less than 50% capacity. A low firing 
rate must be used when warming up 
before placing on the line. You must, 
therefore, provide ways for reducing 
fan capacity by a greater amount than 
usual with single sets of louver dampers 
or vane-control dampers. Permissible 
warming-up firing rate may be as low 
as 7% of the total heat required at the 
full capacity of the unit. 

L V Anprews, Worcester, Mass. 


Turn page for more Practical Ideas ® 


POWER + APRIL 1957 


: 
; \ ge 
| 
| ‘Za 
{! 
i} 
it 


NEW S-E-Cco. COAL SCALE 


DESIGNED SPECIFICALLY 


FOR 
LARGE CENTRAL STATIONS 


Model 50 carries 24” wide stream 
of coal straight through 

without baffles, sloping skirts, 

or other restrictions 


Modern push-button power plants burning large quan- 
tities of coal find it more desirable than ever to obtain 


accurate, up-to-the-minute coal weights. These weights 
help operators get the last BTU from each pound of 
coal by helping them determine boiler efficiency, keep 
inventory records and balance mills. 


To provide these weights continually and without un- 
due maintenance requirements, Stock Equipment Com- 
pany engineers have developed the Model 50 Coal Scale. 
The inlet of this scale is a full 24” inside square. The 
extra wide feeder belt carries a stream 24” wide. The 
stainless steel weigh hopper has a 24” wide outlet. 
. Because there are no restrictions or baffles inside the 
scale body, coal passes through easily, dependably, 
giving you the maximum in accuracy and _ trouble- 


free performance. 


The Model 50 Coal Scale is only one of the ways in which 
Stock Equipment Company continues to meet the grow- 


ing and changing needs of modern power plants. Years 
of experience in bunker to pulverizer and stoker equip- 


ment, combined with a constant attention to detail, 
make any S-E-Co. equipment the best you can buy for 
the job. 


| BUNKER TO PULVERIZER AND | 
BUNKER TO STOKER EQUIPMENT 


[._BUNKER TO STOKER EQUIPMENT _| 745-P HANNA BLDG., CLEVELAND 15, OHIO 
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More PRACTICAL IDEAS 


Radioactive cobalt takes gamma ray picture 


Begins on page 130 


Testing for flaws in pressure vessels 
with radioactive cobalt is common prac- 
tice today. And industrial radiography 
is the second largest use of this new 
tool. Variety of industrial castings. 
fabrications and weldments are X-rayed 
by the radiation given off from such 
‘sources as radioactive cobalt-60 or 
cesium-137. For thickness around 14 
in. of steel, highly portable radio- 
graphic units using cobalt-60 are very 
effective, photo. Gamma radiography 
also has promise for the in-plant in- 
spection of industrial equipment dur- 
ing overhaul. This includes motor and 
compressor shafts, high-speed turbine 
blades and other parts where cracks 
might lead to costly breakdowns. 
—Union Carbide & Carbon Corp 


Closes circuit, 


Switch closes circuit, energizes 
solenoid when throttle is fully open 


Connected in parallel-a, 


energizes solenoid 

when extraction 

valve is closed 


Steam, 420 psi, 7OOF | | 
| | 

| | 
Pressure Solenoid Extraction, 
regulator y valve 18 psi ~. 
Air & To 

condenser 
Steam 
— 


tomatic by-pass 


We made a simple, inexpensive hookup 
to get full benefit from our turbine, 
sketch. This hookup is for a single 
automatic extraction-condensing tur- 
bine, running alone. It has an auto- 
matic by-pass to maintain steam pres- 
sure in line going to plant when there 
isn’t enough steam from turbine for 
plant demand. 

Our turbine operates on steam at 
420 psi and 700 F. We extract steam 
at 18 psi. Generator is rated at 937 
kva. Need for hookup shown became 
evident when we found that the auto- 
matic pressure regulator which con- 
trolled the extraction valves and the 
automatic pressure regulator which 
governed the by-pass valve weren’t al- 
ways giving the most efficient service 
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Automatic by-pass keeps steam in plant line 


they could produce in our plant. 
We have only one turbine-generator, 
so we must keep it on the line con- 
tinuously, 50 weeks a year. We cannot 
even shut down for adjustments. So 
we had to make the hookup shown for 
most efficient operation. By-pass valve 
cannot open unless automatic extrac- 
tion valves are closed or the throttle ad- 
mitting steam to turbine is wide open. 
Normally you don’t need the throttle 
connection. But we use it because we 
have heavy electrical and mechanical 
peak loads. To use by-pass when tur- 
bine is stopped we put a small manual- 
ly operated switch in paralle] with 
two other switches. It works swell. 
E K Nretson, 
Sudamtex Colonia, Uruguay 
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“Pouring shank 


Satety latch 
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Safety latch 


Sketch shows safety latch attached to 
pouring shank for handling crucibles 
from small brass furnace. But this kind 
of safety latch can have many other 
uses around plant. Latch keeps crucible 
in position when pouring, prevents it 
from splashing over side. 

Crucible can be completely emptied 
without coming out of shank. Latch is 
easily made, costs little and needs no 
replacement. You can vary the size to 
suit your particular job. Safety pays 
off as men can work with confidence. 


F T Suorten, Sherbrooke, Que. 


Do you know... 


how to prevent gas explosions in your 
boiler? The new Plant Operators’ Man- 
ual, McGraw-Hill Book Co, shows you 
six piping hookups that you must know 
about. Also proper meter and furnace 
hookups. Over 1500 illustrations and 
many important references for you to 
look up. Just off the press, get yours! 


My biggest 
boner 


Please turn to 
page 224 
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This YARWAY IMPULSE STEAM TRAP 
for extra heavy condensate loads 


VALVE - DISC 
ASSEMBLY 


The famous Yarway “impulse’”’ pa of ther- 
modynamics that revolutionized steam trapping 
many years ago, is now applied to a steam trap for 
extra heavy condensate loads—the Series 40 
Impulse Steam Trap. Users report with this trap 
they obtain quicker heating, higher and more 
even temperatures in their process equipment. 


OPEN POSITION 


It also incorporates all the other advantages of 
earlier Impulse trap designs, such as—immediate 
response to load changes, no air binding, light 
weight and small size. Maintenance is low, thanks 
to stainless steel body and working parts. 


@ Cross-section Yarway Series 
40 Impulse Steam Trap. 


High condensate capacity of Yarway Series 40 
Impulse Steam Traps makes them ideal for heavy 
condensate loads on large autoclaves, cooking 
STANDARD SERIES 60 kettles, dryers, heat exchangers, heating coils, 


YARWAY IMPULSE TRAP presses, unit heaters, etc. 


For normal steam trap applica- 
tions the standard Series 60 


Suitable for all pressures up to 600 lbs. maximum, 
without change or adjustment. Operates against 


Yarway Impulse Steam Trap is and 2 to 50%. Five sizes, 14", 4", 
recommended. For extra light con- 
densate loads use the Yarway Your Yarway man will furnish a Yarway ‘40’ 
20-A Impulse Steam Trap. for 90-day free trial in your plant without obliga- 
f Both are described in Yarway tion, or write for Yarway Bulletin T-1746. 
Bulletin T-1739X. 
y YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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The problem 


Why doesn't surface condenser 
maintain high vacuum? 


I'm chief engineer of a municipal power plant 
that generates electrical power from two 5000-kw 
condensing turbine-generators. Both of these units 
have been in service almost ten years. And, until 
recently, we haven't had a bit of trouble with 
either one of them. 

We normally expect the condensers to pull be- 
tween 28 and 29-in. Hg vacuum. Both units are 
equipped with steam-jet air ejection. Cooling water 
is from a river along which the powerhouse is built. 

About a month ago we noticed that one of the 
condensers could do no better than 27-in. Hg vac- 
uum. And the condition appears to be getting 
worse. Naturally, this cuts down on machine out- 
put—a situation we can ill afford. 

Have readers had similar experiences? How have 
they solved the problem?—KDG, January Power 


Generator 


; Condenser 
| 


4 


Air Ejector 


Here's a 12-point check list 


When a loss of vacuum occurs, I believe in checking these 
points: 

Circulating-water system. (1) Examine the inlet suction 
strainer for fouling. (2) Check the suction valve and suc- 
tion pressure. (3) Check speed and pressure of the circulat- 
ing pump. Also look for impeller erosion. (4) Inspect the 
condenser-door division plate for leakage or corrosion caus- 
ing by-passing. Records of inlet and outlet temperatures are 
an important clue. (5) Inspect condenser-tube plate for 
fouling. (6) Check the discharge valve. 

Steam side. (7) The low-pressure gland may be leaking. 
Check gland steam-pressure records. (8) Examine low- 
pressure casing relief valve for tightness. (9) Last rows 
of blading may be badly eroded. 

Atmospheric side. (10) Check all connections to the 
vacuum side with soapy lather. Use shellac to seal the 
small ones where doubtful. 

Air ejector. (11) Check steam-valve pressure. See if jet 
pipe is aligned right. (12) Inspect steam nozzle for erosion. 
A rundown of this list should reveal your trouble. 

R F Hawkins, Montreal, Canada 


Run heat balance on system 


I would suggest that KDG run a heat balance around the 
system and determine the overall U (heat transfer) rate 
from: 


Q = UA(dT,,), where Q = heat load (Btu per hr); U = 
overall heat-transfer coefficient (Btu per hr per sq ft per 
deg F); A = heat transfer area (sq ft); d7,, = log mean 
temp difference. 


A comparison of this Q with the design value will tell 
whether or not the unit is everloaded. Comparing the cal- 


R E Driscoiy, Channelview, Texas 


. culated U with the design U will indicate fouling, either 
The solutions > x the tube side or shell side of the condenser. 
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know-how of over 45,000 Power readers 


Total condenser pressure 


pressure 
of oir 


Pressure 


pressure 


| 

| 
| Vapor- 

| 

| 


Outside tube temp 
Temperature 


Deposits, leakage spell trouble 


The principal causes behind the inability of a surface con- 
denser to maintain vacuum are entrapped air and the forma- 
tion of insulating materials in the tubes. The effect of these 
can be seen in the P-T diagram, above, for saturated water. 

The presence of air in the condenser shell adds to the par- 
tial pressure of the water vapor. This partial pressure is 
established by outside-tube-surface temperature. The forma- 
tion of an insulating material on the tube’s internal surface 
presents an additional thermal resistance. Result: A higher 
outside-tube-surface temperature is required for heat trans- 
mission. 

The shell may have developed air leaks that are excessive 
for the steam-jet air ejectors. A good method for detecting 
these during outages is by the use of a fire-resistant non- 
toxic fog. See Power, January 1957, page 114. 

RS Tuurston, New York, N.Y. 


Air flow \ 
from ejector 1.) To atmosphere 
\ 


Monometer-—— 


KDG should inspect air ejectors, 
circulating water pumps 


It looks like KDG’s trouble lies in his air ejectors or cir- 
culating-water pumps. First, he should make certain his air 
ejector is in good operating condition by checking to see 


HOWARD KALLEN, Associate Editor 


that (1) design steam pressure is being maintained at ejector 
nozzles (2) inter- and after-condenser tubes are clean. If 
these tubes can’t be inspected, he can check cooling-water 
temperature rise through the inter- and after-condenser and 
compare it with the other unit (assuming the ejectors are 
similar). 

If air ejectors are not equipped with air displacement 
meters to indicate the amount of air infiltration to the sur- 
face condensers, KDG can make his own meter by tapping 
a 1y-in. pipe nipple into his ejector air discharge line and 
connecting a manometer. It should be able to measure about 
18 in. of water. Place an orifice in the line, sketch lower 
left, to produce enough pressure for measurement on the 
manometer. Be sure to size the orifice so it doesn’t produce 
more than 18 in. of water, to avoid possible hydraulic break- 
down of the steam jet. To calibrate the orifice, KDG can 
use this common formula: 


Velocity = (2gh)*, where h = static pressure read on the 
manometer converted from inches of water to feet of air; 
g = gravity constant. 


If the above method indicates only the normal amount of 
air leakage into the condenser, the circulating pump should 
be checked. If the two generating units are similar, KDG 
can install pressure gages at the circulating pump discharge 
for each unit and take comparative readings. A lower pres- 
sure on the faulty unit would indicate need for circulating- 
pump repair. A higher pressure on the faulty unit would 
point up an obstruction between the pump and condenser 
discharge line. 

One last point: If KDG@ is chlorinating his circulating 
water he should make certain that uniform distribution of 
chlorine is being maintained to each unit. A visual inspec- 
tion of condenser tubes would confirm this. I’ve seen identi- 
cal surface condensers that, because of poor chlorine dis- 
tribution, they did not produce the same vacuum. 


J L Wise, Reading, Pa. 


Air leakage is probable culprit 


Since only one of the two condensers is affected, air leak- 
age is the probable cause of trouble. But dirty watersides, 
defective air ejectors and too little cooling water can also 
cause low vacuum and shouldn’t be overlooked. 

If air leakage is causing the trouble, condensate will pick 
up some of this air. If a deaerator is used in the system, 
a comparison of dissolved oxygen in condensate with the 
boiler feed can furnish confirmation, especially since KDG 
has a properly operating condenser for reference. I don’t 
know of anyone who enjoys running a Winkler test, but a 
good diagnosis of this kind before shutting down the unit 
can be a big help in programming needed maintenance work. 


AR Peck, Dayton, Ohio 


Want help with your plant problems? Send your 
design and operating headaches to us. We'll 
give Power readers a whack at them. 
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The problem 


What are pros and cons of 
a protective refractory wall? 


I would like to know the advantages and disadvan- 
tages of a protective refractory wall on the fireside 
of the water wall. The protective wall would be 
just high enough to stop the carbon soot emission 
caused by temperature difference when flame strikes 
the water wall. 

We operate under a strict smoke emission law in 
our city. Thus, we must use excess air to elimi- 
nate smoke. If we could do the same job by using 
the fire protected wall, I believe we could reduce 
the excess air, raise the CO, and get better efficiency. 
Would this soot cause slagging in the superheater 
tubes? I would appreciate opinions since we’re 
considering a protective wall.—EEC, January Power 


The 


Section A-A 


How to build refractory wall 


By placing refractory material to a height of three feet above 
the grate on the side waterwalls, EEC can keep his smoke 
at a minimum. This shielding height will improve operation 
over a wide load range and, at the same time will not cause 
excessive slagging at high loads. 

By setting a form against the furnace side of the tubes 
and pouring in the refractory material, about 50% of the 
black surface is eliminated and the increased temperature 
needed in the burning area is produced. 

The tubes themselves are a perfect anchor for the refrac- 
tory, sketch above. Only the smallest fillet on the furnace 
side of each tube will break off after the form is removed. 
The remainder, being cooled by the embedded tubes, will 
last a long time. 

The height EEC indicates is fine for general service. If, 
however, he operates at nominal loads and seldom at peaks 
he may find it advantageous to increase the height. 

O Ercecovac, Berwyn, Ill. 


Try a cement wash on boiler tubes 


This unit appears to be a conventional oil burner. Assum- 
ing that (1) oil burner is working right and tips have been 
engineered correctly for flame propagation (2) oil tempera- 
ture is correct for atomization and (3) flame impingement on 
the sidewall is not injurious, I would advise a cement wash 
on the boiler tubes. This would give EEC a relatively hotter 
furnace. 

He can take any standard brand of refractory cement, 
mix it to a thin consistency and paint the tubes with a 
whitewash brush. This takes very little time and is sur- 
prisingly effective in increasing furnace temperature. Only 
drawback is the necessary renewal when cement eventually 
spalls and falls off. 

A boiler is rated on the basis of surface exposed to the 


Miicaiiinaeeiair more on refractory walls and new questions, turn page 
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TURBINES FOR DEPENDABLE 


day-in/day-out 


SERVICE 


@ SEATTLE 


MINNEAPOLIS 


behind every Elliott Turbine... 
a nation-wide network BUFFALO 


MILWAUKEE. DETROIT NEW YORK @ 

of district oOffiCeS NEWARK 
CHICAGO CLEVELAND 
INDIANAPOLIS @ PITTSBURGH ® PHILADELPHIA 


@ SAN FRANCISCO CINCINNATI @ WASHINGTON e@ 
DENVER @ KANSAS CITY @ 


BOSTON @ 


@ ST. LOUIS 


@ LOS ANGELES @ TULSA @ CHARLOTTE 


@ ATLANTA 


DALLAS @ 


NEW ORLEANS @ 


HOUSTON 


for application engineering 
for operating recommendations 
for maintenance service 


You don’t have to wait several days or even weeks for 

a delayed mail reply or for a turbine service engineer 

from a distant head office. Near every Elliott turbine 

installation—and thousands of Elliott turbines are in 

operation in process industries everywhere—you’ll 

find an Elliott District Office providing prompt, fast The Elliott “Planned Maintenance” 
and efficient service. Time-consuming red tape and com- Program eliminates need for 


plicated approval systems are strictly taboo. large costly inventories 


the Elliott man in the Elliott district office 

is thoroughly trained to furnish designing specifica- 
tions, application data, and complete costs on Elliott 
turbines, from the smallest single-stage to large multi- 
stage types. He is an engineering expert, fully capable 
of diagnosing your operating difficulties and of plan- Since YR turbine wearing parts are completely 


ning an effective maintenance program. Call him today. 
urbine is unnecessary. The Elliott field engineer 
will help you analyze minimum replacement 
requirements. Ask him for Bulletin H-23, or if 
you prefer, write Elliott Company, Steam Tur- 


bine Department, Jeannette, Pa. 
ELLIOTT Company Fc 


Steam Turbines Motors Generators Deaerating Heaters CEjectors Condensers Centrifugal Compressors Turbochargers TubeCleaners Strainers 
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More PLANT PROBLEMS ......... 


heat. When a wall is placed in front of the tubes this area 
of exposed surface is practically ineffective. If you get 
higher efficiency with the refractory wall (and you should) 
you will have sacrificed a certain amount of the steam-gen- 
erating capacity. If you are pressed for steam production, 
you may get into trouble. But if you have plenty of boiler 
capacity this will not be a consideration. 

Let’s assume the most aggravated condition is the soot 
that accumulates on the sidewalls between the superheater 
tubes. With the refractory wall producing a hot zone of 
gases, little or no soot should appear after the installation 
of a refractory wall. 

W P Kearney, Ft. Lee, N. J. 


Consider disadvantages of 
a refractory wall 


The installation of a protective refractory wall might well be 
the solution to EEC’s smoke emission problem. But the dis- 
advantages associated with it should be considered. Unless 
the design includes sufficient support—proper bonding and 
staying—the surfaces will crack. The gases then accelerate 
spalling and soon force a passage through the wall, deterior- 
ating it. 

Another drawback is slagging of the superheater tubes. 
Result: More slag removal problems and maybe more tube 
maintenance. 

Smoke leaving the stack consists of finely divided carbon 
and soot particles which are produced when the decomposed 
hydrocarbons from the fuel bed fail to burn thoroughly. 
This condition is caused by poor mixing in the grate area or 
too little air to complete the combustion process. 

Both of the above problems can be eliminated with over- 
fire jets. These will improve combustion by supplying ex- 


Can soils rectify ac current, 
cause corrosion? 


I ran into a particularly nasty corrosion problem 
recently in connection with a buried condensate line. 

Condensate samples showed low carbonates and a 
reasonable pH. A well-recommended water treatment 
had been slug fed at regular intervals. The chemical 
feed, containing lignin and tannin, is supposed to 
have oxygen scavenging properties and the ability to 
inhibit all sorts of corrosion. But the condensate line 
was corroding. 

An electrical engineer tipped us off to the pos- 
sibility of stray ac getting into the system and caus- 
ing corrosion by flowing through a film of metallic 
salts that act as a rectifier. 

I once observed a failure of some piping buried 
close to the ac electrical service of a building. Failure 


Sit down right now and answer one or both problems. 


Your April problems 


cess air and providing turbulence above the fuel bed. To 
choose the right jets, EEC must figure: (1) required excess 
air (2) fuel’s heating value (3) amount of penetration of 
jet discharge (4) maximum burning rate. Knowing these 
items, the air jets can be designed to pass the required 
flow for complete combustion. 

The air jets should be equally spaced across the grate 
width to equalize combustion conditions. Jets should be 
automatically controlled because during light load periods 
the 20% excess air that might be required for full load, 
would become 50 or 60%. 

EEC should also check CO, readings with jets in service. 
By maintaining about 14 or 15% COz he will find that ex- 
cessive slagging will be eliminated. 

Another factor to consider in improving combustion is 
coal fineness. Coal with 85% minimum through 200 mesh, 
aids in keeping carbon losses down, reduces required ex- 
cess air. So EEC should take another look at his coal. 

A J Breucetmans, New York, N.Y. 


Protective refractory wall is 
mostly pros, no cons 


To my mind a protective refractory wall is mostly pros and 
no cons. 

Too much black surface under light loads often produces 
smoke problems, ignition losses and poor efficiency. A hot 
furnace under these conditions will relieve the difficulty. 

EEC can do the job with a silicon-carbide waterwall block 
that covers a sufficient area to keep temperatures high. 

E R Jerrerson, Syracuse, N.Y. 


occurred mainly in the vicinity of the electrical con- 
duits but most people agree that ac can’t cause cor- 
rosion. Could some soils be rectifiers? I would like 
some opinions from Power readers—JSM 


What's best way to control 
f-d, i-d fans? 


We are installing a 50,000-lb-per-hr boiler operating 
at 450 psig, 650 F, to supply process and heating 
steam. The unit is spreader-stoker fired. 
Forced-draft and induced-draft fans for this unit 
will be motor-driven. But we haven’t decided on 
the best way to control them. We’re considering 


vane, damper, hydraulic coupling, magnetic cou- 
pling and speed control. Have Power readers had 
experiences with these types? Which is preferred 
for a unit like ours? Load swings on this boiler 


will be considerable—HHV 


We'll pay extra for answers with photos or sketches. 
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Technically, this jeweled lapel pin measures a 
mere (0.370 inches. But, in terms of what it repre- 
sents it is the measure of a man—his depth and 
breadth of experience, his ability to help you. 

The man is your Socony Mobil representative. 
The pin represents twenty years of service. Almost 
half of our lubrication engineers and salesmen 
wear it. In fact, the average length of service of all 


SOCONY NOBIL ~ 


SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., 


* APRIL 1957 


Socony Mobil representatives is over 17 years. 

This great background of practical experience, 
coupled with the most comprehensive lubrication 
program ever offered by any petroleum company, 
is yours when you depend on Mobil products. 

This combination has resulted in improved pro- 
duction, reduced maintenance costs for thousands 
of industrial plants. Why not yours? 


Leader in lubrication for 91 years 


| Mobil | 


Correct Lubrication 


A proved program to reduce maintenance costs 


INC, 
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ARGUMENTS . « » let other readers know your views 


ALTHEA THORNTON, Assistant Editor 


Women in power plants? Why not? 


Why aren’t women employed in power plants? Women 
can hold down the same jobs that seem to be exclu- 
sively for men—and often they can do them better. 
I have an engineer’s degree, but must work over a 
drawing board because I’m not a man. Yet I’ve al- 
ways wanted the chance to work my way up to chief 
engineer in a large power plant. 

I understand that Russian ships sign on women as 
chief engineers and even captains. And many women 
have been successful welders, crane operators, ma- 
chinists, etc. These are traditionally men’s fields. The 
point I’m making is that ability should be the prime 


Effect of temperature on metal 


Steel burns or oxidizes. Look for black oxide 
crust on the fireside of the metal 


Over 
2200 F 


1000 to 
2200 F 


Grain growth occurs. Metallographic inspection 
shows spheroidization along the grain boundaries. 
Ductility increases 


650 to 
1000 F 


400 to 
650 F 


Soot burns off. Steel assumes a bluish hue; ten- 
sile strength gradually decreases 


“Blue-brittleness” range. Cold working or form- 
ing at room temperature may cause brittle 
cracking 


-20 to Tensile and ductile properties of low carbon 
400 F steel are normal 


To fully answer Smitt’s question, Power, Nov 1956, p 144, 
you must accurately evaluate the difference between over- 
heating and burning the boiler metal. 

A burned boiler part has been overheated to a damaging 
extent. Metal is lost through high temperature oxidation. 
And there is structural damage and loss of strength. 

On the other hand, a boiler may be overheated to a lesser 
degree without such damage. Distortion and leakage from 
tube joints or riveted seams may result. 
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More comments on Smitt's "burned" boiler metal 
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concern in choosing personnel. Sex shouldn’t count. 
Does any reader know of a central station that 
accepts women shift operators? Any woman with an 
engineering degree should be able to man a control 

station just as well as her male counterparts. 
STEPHANIE MicHAELs, Chicago, Ill. 


Vibration effects are negligible 


In January Arguments, G A Rostoff says he believes 
telescope-mirror alignment for turbine bearings will 
be inaccurate. He thinks vibration will be transmitted 
from the turbine-generator to the floor plates. 

Usually, turbine-generator pedestals are isolated 
from building floors, walls and other structural mem- 
bers, just to prevent transmitting vibrations to the 
surroundings. If the telescope is far enough away from 
bearing pedestal, vibrations won’t affect it. 

H B Wayne, Woodhaven, N. Y. 


Data sheet figures too high 


The Data Sheet in Power, July 1956, p 103, showed 
water-pipe sizes based on the Williams and Hazen 
formula. Values given are about 30 to 100% greater 
than those in the latest edition of the Hydraulic In- 
stitute’s book Pipe Friction. 

Anyone who is not familiar with the Hydraulic 
Institute’s publications should contact the Institute at 
122 East 42nd Street, New York 17, New York. 

Georce Soete, Harrison, N. J. 


Chart, left, illustrates what happens on the fire surfaces 
of boiler steel as metal temperature rises beyond the safe 
limits of about 600 F. Note that these are actual metal tem- 
peratures. A coating of soot and a “gas film” may make the 
actual impact temperature higher. Compare, under a micro- 
scope, the grain structure of a specimen from the suspected 
zone against a specimen of the same boiler part located 
where serious overheating is impossible. If suspected part 
has been damaged, there will be grain growth and spheroidi- 
zation — formation of tiny globules along the grain 
boundaries. 

Burned boiler steel is always characterized by a brittle 
black crust on the fire surfaces. In superficial burning, the 
oxide crust is paper thin; damage is not appreciable. But 
if crust is much thicker, say over 1/16 in., damage is prob- 
ably important. In any event, a competent boiler inspector 
should check the unit before it is returned to service. 

H M Sprine, Jr, Anchorage, Alaska 


What is the general appearance of the “burned” metal? 
Cherry red is not conducive to long life, but shouldn’t do 
any material damage, nor lessen safety factor. My experience 
shows that no rule is iron clad. If metal appears OK, go 
ahead and use it. 

C G Howarter, Canton, Ill. 
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About the Cost of Living ... with Steam Traps 


‘WHEN YOU specify steam traps, what 
could possibly be more important than 
the cost of living with them — production 
cost... steam cost... downtime cost 
repair cost. 


No steam traps manufactured have 
ever provided greater equipment oper- 
ating efficiency or lower trap mainte- 
nance cost than Armstrongs. 


Consider the experiences of these 
companies: 


“30% Greater Output from platen 
presses since installing Armstrong 
Traps” — rubber processor. 

**$8000 Annual Fuel Saving since re- 
placing 600 traps with Armstrong”— 
metal processor. 


**30% Less Downtime for repairs with 
Armstrong Traps” — food processor. 


ARMST 
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**$25,000 Trap Maintenance Saving 
every year since installing 4000 Arm- 
strong Traps”— major chemical plant. 


You may well ask, “Can there really be 
so big a difference in steam trap per- 
formance?” The answer is: These are 
typical experiences of people who have 
compared Armstrong trap performance 
-not for a month or a year, but over 
periods of 2, 5 and even 10 years or more. 

The Armstrong trap has certain fun- 
damental advantages, including: 

No Steam Loss — the valve is always 

water-sealed. 

Large air-venting capacity —air is 

automatically discharged along with 

condensate. 

Long-life parts — hardened chrome 


steel valve and seat — all other parts - 


corrosion-resistant stainless. Abso- 


lutely nothing to stick, bind, clog or 
collapse. Not affected by ordinary dirt 
and scale. 


Unconditionally guaranteed to sat- 

isfy. It takes an awfully good product 

to carry such a guarantee. 
Steam traps can have such a big effect 
on plant operating efficiency, they are 
worth more than casual consideration. 
Let your Armstrong Factory Represent- 
ative answer your questions. There is 
no obligation. Call him or write: 


ARMSTRONG MACHINE WORKS 
8124 Maple Street « Three Rivers, Mich. 


Do you have 
“The Steam Trap Book”? 
—44 pages of useful data 
on trap sizing, calculation 
of condensate loads, in- 
stallation and mainte- 
nance. Free on request. 
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SPRING-FLOATED PISTON is driven by a motor through helical gearing; crank 


HOW 


new electric hammer 


& Now you CAN use this powerful new electric hammer 
for maintenance, construction work around your plant. For 
shops that don’t have compressed air handy to all working 
areas, this tool will be especially good news. 

Unit is designed for star drilling, demolishing, piercing, 
breaking, channeling, battering, chipping, caulking, dig- 
ging, scaling, riveting, gouging, routing, hammering, rough- 
ing, chiseling, cleaning, seaming, shaping, cutting, forming, 
peening, tuck-pointing, scuffing, descaling and vibrating. CAULKING large pipe joints is an easy 

The tool weighs 12 lb, 13 oz. and is said to be easier job with this lightweight electric tool 
to handle and to provide more power per |b than any other 
electric hammer. It drills holes in concrete up to 1% in. 
diameter. Tool delivers up to 1900 blows per minute. You 
can use it on various materials, such as concrete, macadam, 
stone, cinder block, wood, metal, tile, etc. 

Tool delivers solid hard-hitting blows by its spring-floated 
piston. A sealed spring accelerates the piston. This design 
is said to prevent leakage and loss of power which some- 
times occurs with an air-cushioned piston. 

Tool comes in standard kit, with a choice of three pack- 
aged accessory kits; or individual accessory items are sup- 
plied. Accessories include chisel blanks, scale chisels, drill 
adapter, drill-adapter handle sleeve, steel star drills up to 
11, in. diameter and carbide drills up to 1 in. diameter. 
All contribute toward making this new electric hammer an 
all-purpose tool. Tool has hardened helical gears and coun- 
ter-balanced crank assembly. Nozzle is neoprene-mounted 
to protect the hammer when accidentally run without a tool. DRILLING masonry with star-drill acces- 
Courtesy, Ingersoll-Rand Co, 11 Broadway, New York 4, N.Y. sory is another common use of the tool 
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THIS COUPON 
TODAY ! 


Organic Chemicals Division 
MONSANTO CHEMICAL COMPANY 
Dept. PAC-74, 

800 N. 12th Blvd., St. Louis 1, Mo. 


Please send me Monsanto's bulletin on Pydraul AC telling how to 
minimize (1) air compressor explosions and receiver fires (2) com- 
pressor maintenance due to deposits on exhaust valves and air 


system components. 


NAME. 
TITLE. 
FIRM. 


ADDRESS 


Want to reduce fire hazard 


in your air compressors?... Read 
Monsanto’s bulletin on Pydraul AC 


When flammable oil mists and 
films gather in your compressed 
air system... you have a real 
fire risk! 


Ease your mind—there’s a new, 
fire-resistant lubricant to protect 
your equipment, your workers 
and your production flow from 
compressor fires and explosions 
caused by flammable oils. Simply 
replace your ordinary petroleum 
oils with fire-resistant Pydraul 
AC compressor lubricant. 


Pydrauvl AC is chemically 
made, not a water-soap base 
mixture, not a petroleum oil. It’s 
a completely new type of bearing- 
protecting lubricant. Pydraul AC 
is created especially for air com- 


pressors. With Pydraul AC 
lubrication you ease your mind 
about compressor fires and 
explosions. You may also reduce 
maintenance costs because 
Pydraul AC can minimize car- 
bon deposits on air compressor 
exhaust valves and air piping 
systems. 


There’s no conversion problem 
—just drain out the flammable 
lubricant and replace with fire- 
resistant Pydraul AC—it’s that 
easy! 


For more facts—fast: Just mail 
the coupon today for the new 
Monsanto bulletin on Pydraul 
AC. No cost to you. It shows 
properties, field experience, op- 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 
Dept. PAC-74, 800 N. 12th Blvd., St. Louis 1, Mo. 
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erating economies, ete. Act now. 
Mail coupon today! 
There’s also a fire-resistant 
Pydraul for every industrial 
hydraulie job: 
@ General-purpose Pydraul F-9 
@ Pydraul 150 and Pydraul 60 
for precision equipment 
@ Pydraul 600 for heavy 
equipment 
PYDRAUL: Reg. U.S. Pat. OF. 


Where Creative Chemistry Works Wonders For You 
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BASICS ... bringing engineering theory down to earth 


NORMAN PEACH, Assistant Editor 
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What is a direct-current generator? 


DirREcT-CURRENT GENERATORS are machines that develop, 
at their terminals, an electromotive force (emf) that does not 
reverse its polarity during normal operation. Current deliv- 
ered to the line by dc generators flows continuously in one 
direction, as does the current delivered by batteries. The 
de generator has coils wound around a cylindrical core of 
magnetic iron or steel called the armature. The armature is 
located between magnetic field poles which produce a strong 
magnetic flux through the armature. As the armature is 
rotated, the coils wound upon it cut the magnetic lines of 
force of the field and an emf is generated in the coils in the 
manner described in last month’s Basics. 

Sketch, above, shows an armature with one coil of a single 
turn. (This is not a practical generator but is shown for 
the sake of simplicity.) The ends of the coil are connected 
to halves of a split cylinder of copper known as a commu- 
tator. In actual practice, since there are many coils, there 
will be many segments, or bars, in the commutator. The 
commutator turns with the armature, but is constantly in 
contact with the stationary brushes, usually made of carbon. 
In this way, the emf is brought to the external circuit. If 
the generator is part of a closed circuit, current flows through 
the armature coil, out of the segment in contact with the 
positive brush, through the external circuit, back to the nega- 
tive brush and commutator segment to the coil. 

The rotating coil, as it rotates in a clockwise direction, 
cuts lines of force in an upward direction on the left and 
downward on the right. The induced emfs add up and cause 
a current to flow according to the right-hand rule, as shown 
by the arrows. Coil side A is connected to the negative brush 
and coil side B is connected to the positive brush. When coil 
side A has reached the top and coil side B is at the bottom, 
both are moving parallel to the flux, without cutting lines 
of force; hence no emf is induced. At this moment, the 
brushes bridge the space between the commutator segments, 


but no short-circuit current flows because there is no emf. 
As the coil continues to rotate, side A moves down on the 
right while side B moves up on the left. The emf and cur- 
rent in the coil is in the opposite direction. Current in the 
external circuit continues to flow in the same direction, how- 
ever, because coil side B is now in contact with the negative 
brush and coil side A contacts the positive brush. Thus, the 
commutator and brushes supply the external circuit with 
direct current while alternating current is being induced 
in the windings. 

Magnitude of emf of single coil varies with its position 
in the field. Starting with coil sides parallel to flux (on top 
and bottom), emf is zero. Emf builds up until it is maximum 
when coils are perpendicular to flux (at center of poles), 
then decreases again to zero. From zero it builds up again, 
in opposite direction as far as internal circuit is concerned, 
but in the same direction in the external circuit. Such volt- 
age variation would be undesirable in most applications. 
A nearly steady value of output voltage is obtained by using 
a large number of coils and commutator bars in series. 
Since the coils are distributed around the armature, the 
instantaneous emf of each is different. But at any instant, 
the sum of these emfs is a constant value. 

Generator fields must be strong, so electromagnets are 
normally employed. They can be excited (supplied with 
current) from a separate generator (exciter) or battery, but 
usually they are supplied by the generator itself. When 
field coils are connected in parallel with the load, the genera- 
tor is called a shunt generator. When field coils are in series 
with the load, it’s a series generator. If the machine has two 
sets of field coils, one set shunt and the other series, the 
generator is said to be a compound generator. Each arrange- 
ment, including separate excitation, has characteristics that 
suit it for a particular kind of load. 

Next month’s Basics: Why alternating current is different 
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MADE WITH BRONZE OR NICKEL ALLOY WEDGE 
The bronze wedge provides lasting economy for most 
applications. The nickel alloy wedge provides extra resist- 
ance where rapid wear and corrosion are factors. 


JENKINS BRONZE GATES WITH MONEL SEAT RINGS 
200 psi 300 psi 
Fig. 270-U, Bronze Wedge Fig. 280-U, Bronze Wedge 
Fig. 270-UN, Nickel Alloy Wedge Fig. 280-UN, Nickel Alloy Wedge 
Fig. 270-UL, Bronze Wedge, 350 psi 
U.L. approved for L.P.G. Services Fig. 280-UX, Bronze Wedge 


JENKINS BRONZE GATES INCLUDE DIFFERENT PATTERNS 


125 * 150 * 200 * 300 * 350 psi SOLID WEDGE * SPLIT WEDGE 
SCREWED * FLANGED * SOLDER END * SOCKET END QUICK OPENING 


Call your local Jenkins Valve Distributor for complete information. 
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Easy replacement 
of the wedge only — 
right on the line — 
restores 

full efficiency 


THE MONEL SEAT RINGS are expanded into the 
body to assure a positive, leak-proof joint. Exhaus- 
tive tests in typical monel-seated gate valve services 
show that this permanent all-around support of the 
rings is essential to guard against deforming, loosen- 
ing, or shifting. 


THE RENEWABLE WEDGE (bronze or nickel alloy) 
has excellent wear resistance, but has a lower degree 
of hardness than the heat-treated Monel rings, which 
have optimum resistance to erosion and corrosion 
as well as abrasion. Thus, wear of the wedge leaves 
the rings relatively unaffected. When necessary to 
renew the wedge, you simply remove the valve 
bonnet, slip the old wedge off the stem, and slip 
on a new one, 


GET PRACTICAL, LOW-COST RENEWABILITY in the 
valves you choose for the tough, punishing services 
that require Monel-seated gates. Compare . . . there 
is nothing simpler, faster, or more economical than 
Jenkins replaceable wedge design — and you also 
get the plus of Jenkins extra value in every other 
feature. Jenkins Bros., 100 Park Ave., New York 
17, New York. 


JENKINS 


LOOK FOR THE JENKINS DIAMOND 


VALVES 


THE WEDGE TAKES THE WEAR = and spares the rings : 
“at 
| 
4 
= 
| 
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“Those wild monsters kept circling the base 
of my tree, snorting and clacking their ugly 
tusks,” roared Marmaduke Surfaceblow 


Marmy's big blast 


> Power receives the most interesting 
mail addressed to Marmaduke Surface- 
blow. This letter came in today from 
Energia Electrica De Venezuela down 
in Maracaibo, Venezuela. Here it is: 


Dear Mr Surfaceblow: 


The engineering staff of our produc- 
tion department asked me to request 
your permission to open a local branch 
of the Bent Propeller Bar. Bar will be 
in the patio of my home, which is on a 
hill overlooking our plants. We would 
appreciate a photo, lithograph or sketch 
of yourself, which we will hang in a 
place of honor over the bar, close to the 
supply of Sandpaper Gin. 

In the unlikely event that some guest 
should be so crass as to display his 
ignorance and ask who the old repro- 
bate is, or how the bar got its name, 
we'll have the answer ready. We’ll have 
two copies of your book chained to the 
bar and strangers won’t be allowed the 
privileges of the house until] they qual- 
ify by reaping at least one of your 
pearls of wisdom. 

Please find enclosed check for $3.00 
for two copies of your book and pic- 
ture, plus mailing charges. Should you 
ever be forced to leave the U.S. and find 
yourself in Maracaibo, we would be 
very pleased to see you. Just a word 
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of warning—Venezuela has an extra- 
dition treaty with the United States. 


Yours sincerely, 
George K Weir 


Production Superintendent 


Armed with this friendly letter, I 
climbed the creaky stairs to the old 
consultant’s dingy office above O’Houli- 
han’s Machine Shop & Engine Works. 
His office door was open. The crisp 
spring breezes blowing from the open 
window carried the foul-smelling to- 
bacco smoke right into my face. The 
tiny office was crowded with the uswal 
assortment of seafaring characters. Hot 
arguments, punctuated by raucous 
bursts of laughter and the slurping of 
coffee, were raging all over the room. 
But Marmy paid no attention. He was 
deep in thought, staring at some dirty 
steam-engine indicator cards scattered 
over his cluttered roll-top desk. 

I drew a deep breath and barged 
bravely into that den of beachcombers. 
Placing Mr Weir’s letter before the 
foxy old boy, I sat down quietly in a 
corner and waited. Marmy grunted, 
scanned the letter while puffing away on 
a piece of rope yarn. Suddenly he 
leaned back in his swivel chair, hoisted 
his size-16 canal boats up on his desk 
and roared— (Continued on page 184) 
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INQUIRING REPORTER: So you use Nalco System water treatment 
. . . How often are your boilers turbined? 


ENGINEER: 


You recognize the Engineer’s 
answer as a twist on the old one 
about How - often- do -you- get-a- 
raise - around - here. Our excuse 
for bringing it up is that the engineer’s 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have sever 


wouldn’t know — only worked here seven years. 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors. 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security. 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place ~ Chicago 38, Illinois 


Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 


THE), 


SYSTEM ... Serving Industry through Practiczl Applied Science 
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POWER FROM THE ATOM 
READY TODAY 
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Technician checks APPR reactor core prior to tests in ALCO’s 
criticality facility at Schenectady, N. Y. 


ALCO’s pressurized-water plant offers safe, stable power to 
20,000 kw for high-cost fuel areas 


Basic design and engineering for the ALCO atomic plant are complete. 
Experience with the Army Package Power Reactor — built by ALCO under 
the first fixed-price contract for a plant awarded by the AEC — has con- 
tributed to the commercial plant design. Because of this, the plant is not 
experimental. It can provide economical power in remote areas where 
fossil fuels are expensive. And ALCO’s own criticality facility will make 
tests on specific reactors to insure their performance — before they reach 
the plant site. 


Investigate the ALCO atomic plant. Technical analysis is available, at no 
obligation, on site selection, design specifics and operating costs. 


ALCO nuclear components result of experience, leadership 
ALCO’s leadership in thermal engineering and manufacturing has produced 
atomic plant components for almost all reactor types. ALCO has designed 
and built components for the Nautilus, the APPR, sodium reactors and 
various AEC production installations. Along with this extensive experi- 
ence, ALCO has complete facilities to insure continued leadership. These 
include its new thermal laboratory, mechanical, welding and metallurgical 
laboratories, criticality facility, and an electronic-computer center for ther- 
mal, mechanical and nuclear problems. 


Here is a list of ALCO atomic plant components that are available: 

reactors « reactor vessels * control-rod drive mechanisms « steam generators 

pressurizers * core-support structures * core removal and handling equipment 

regenerative and non-regenerative exchangers ¢ liquid metal exchangers 
decay exchangers ¢ special heat-transfer equipment. 


For information, including the brochure “Competitive Power from the 
Atom,” write Atomic Projects, Dept. AE-1, P.O. Box 1065, Schenectady 


: A LC 0 ALCO PRODUCTS, INC. 
NEW YORK 
ae Sales Offices in Principal Cities 
Locomotives . Diesel Engines . Nuclear Reactors . Heat Exchangers 


Springs ¢ Steel Pipe Forgings Weldments  Oil-Field Equipment 


4 


3 Reactor vessel for APPR 
was built of stainless steel 
at ALco’s Dunkirk, N. Y. 
plant. 


Cutaway of ALCO steam 
generator for pressurized- 
water atomic plants. 
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Start with these quick samples... 


Coming round the mountain. . . 


of news releases on our desk this month, we noted several interesting “i 
items. First, there was the story of the rustic work-and-playground that 

industry is planning for its research men; then, the revelation that the 

AEC has released another product for civilian use and in so doing has 
cleared up a bit of a mystery. Interested? Then see... 


Reports from the field, p 154 


The little red schoolhouse . . . 


sees the birth of our education. And from that day on we continue to 
learn. For an engineer, the learning process is less one of easy osmosis 
than one of constant cramming. To make the learning process a little 
easier, Power presents monthly summaries of the latest technical papers 
and provides the directions for obtaining the full paper. 


Technical briefs, p 156 


Since Hector was a pup... 


there hasn’t been anything to equal the growth that our generation has 
witnessed in the plant equipment field. What is new today will be 

obsolete tomorrow, or maybe in just a few hours. That's why it’s a good 
idea to keep an eye on what's developing even if you're not planning 

to buy. For a quick look at the latest. . . 


Plant equipment news, p 160 \ 


A bushel and a peck... 


of free catalogs and bulletins are at your disposal each month when you 
receive your copy of Power. Manufacturers, anxious to acquaint you 
with their product or to inform you of a new process, send us dozens 
of these bulletins each week. We sort through them, select the ones we 
think you'll want most and print them for your perusal. 


Free literature, p 


Feuding, fussing and fighting . . . 


could be greatly lessened if people would only remember these words, 
“Let him who is without fault cast the first stone.” Nothing makes a man 
madder than a superior attitude. Truth to tell, few people can afford 
an “I’m better than you” air, for the fates seem to take a particular joy 
in proving them wrong. For a good example .. . 


George Edwards, p 172 


For other timely ideas, see following service pages > 
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Automatic Temperature Control 


SIMPLE 


i nd what could be simpler! 


Just take another look at that rough sketch. 
That’s all there is to it. A simple thermostat —a 
length of tubing — a valve. That's all! 


That’s the trouble-free design of the Sarco SELF- 
POWERED temperature control. And each year, 
thousands give accurate service in all industries 
...for firms such as Colgate-Palmolive Company, 
Sinclair Refining Company, Swift & Company. 


These temperature controls are simple, inex- 
pensive, dependable, effective. No highfalutin 
gadgets that take a technician to read and a spe- 
cialist to fix! Self-contained—no exposed mecha- 
nism. Packless. No outside power connections. 
Can be installed by any pipe-fitter. 


And you'll find these temperature controls won- 
derful for about 85% of your jobs...all but those 
few specials that call for elaborate, costly control. 


APRIL 1957 


Cost? Mighty low! For example, the 42” size 
is yours for about $100. It’s good economy to 
specify AUTOMATIC temperature control for ALL 
control jobs. not just the big ones. 


SARCO COMPANY, INC. 


Sarco Company, Inc., Empire State Bldg., New York 1, N. Y. 


Please send information on your simple, 
inexpensive temperature controllers: 


Self-powered type for use 


{_] Electric indicating type for’use on__ 


Address___ 


City __State 
21368 
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REPORTS FROM THE FIELD 


What’s happening in power and what it means to you 


For Calendar of Events see page 240 


Scientists’ Shangri-La Slated 
for N. Y.’s Sterling Forest 


® HAVING INVOLVED modern man in a 
hopeless maze of gadgets and machines, 
vur scientists and engineers are head- 
ing back to the peace of the woods. 

First note of the retreat was sounded 
by the City Investing Co of Manhattan. 
City Investing has submitted plans for 
a science city to be located in New 
York’s Sterling Forest. Here research- 
ers for industry will live, work and 
play. 

Homes, designed to fit in with the 
rustic landscape, as well as shopping, 
recreational and school facilities, will 
be provided for employees. 

Recreation, including fishing, swim- 
ming, sailboating, skating, hiking and . 
hunting will be provided at the lakes AEC clears up mystery of Model City plant j 


and in the forest areas. } 


First endorsement of this scientists’ m Less THAN 3 LB a day of gray of processing uranium. It is now clear 
Shangri-La came from Union Carbide “gold dust” are being produced by a_ that the plant (shown above), run by 
and Carbon Corp, along with the an- staff of 115 on a 3-shift a day basis Hooker Electrochemical Co, presents | 
nouncement that the company will build at a plant 12 miles from Niagara no radioactive hazard. Product, now 
a nuclear research center there. Sim- Falls, N. Y. This announcement by available for civilian use, is metallic 
ilar endorsement came from other seg- the AEC spikes conjectures of those form of the isotope boron-10, with a 
ments (Continued on page 238) who suspected the Model City plant value 3 times that of refined gold. - 8. 


e 
-—Power Lines 
Feeling like a hen gone wrong, London—(McGraw-Hill World News)—Long-rumored 
Norton Lab men are wondering troubles at Calder Hall confirmed by Sir Christopher 
what to do with a 10” egg they’ve Hinton. British, however, claim cure for bursting fuel 
laid. Client ordered a 1.0” dia elements; have high hopes for CH type of reactor. 
heat exchange sphere. Somehow 
the decimal got lost in the shuf- Citing a ‘tremendous upsurge” in power generating 
fle; now Norton’s holding the bag. equipment field, GE pooh-poohed the prophets of 

doom; predicted a good business year for the nation. 


Following through on AFL-CIO plans to organize 

white collar workers, the UAW has begun recruiting Power transistors, capable of switching a load in ex- 
engineers, scientists, craftsmen and technicians from cess of 1 kw are in mass production at Delco Radio 
the aviation industry. Name of the new union: Air- Div of General Motors. Believed to be the first pro- 
craft and Avionics Engineering Council. duction transistor capable of switching such power. 


These are three of the first ex- 
perimental gas-filled power cir- 
cuit breakers built. Developed by 
Westinghouse, 115-kv, 100-mva 
breakers are installed on Gulf 
Power Co substation, Pensacola, 
Fla, to get performance data. 


National Committee on Radiation Protection has cut 
by 1/3 the maximum permissible dose of radiation for 
humans, according to National Bureau of Standards. 


Televised phone calls are possible in 2 or 3 years 
according to General Electric spokesmen. Timid souls 
have a new worry—what to do about bath-time calls. 
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and economy! 


...the new 
FOXBORO 


INDICATING 
PRESSURE 
TRANSMITTER 


Easier to Read .. . large indicator 
scale, visible at 20 ft. 


Easier to Calibrate ... simple 
adjustments “on location” 


4 More Compact .:. . single, integral 
instrument 


Any way you look at it, the new Foxboro M/44 
Pneumatic Pressure Transmitter gives you an un- 
matched combination of fine engineering and 
economy. First; because it is an engineered instru- 
ment. There are no attachments or ‘“‘makeshifts”. 
Second; because it utilizes standard Foxboro parts 
throughout—parts which have been performance- 
proved in thousands of successful installations of 
other Foxboro Instruments. And this means not 
only top performance, but easier servicing and 
stocking as well. Third; calibration is simple, right 
in the field, because the M/44 is “convenience- 
designed” by men with years of experience in 
every phase of instrument design and application. 


Unique combination of fine engineering 


In appearance, too, the M/44 has unmistakable 
Foxboro quality. Features like the high-legibility 
indicator scale, the compact drawn-steel case with 
tough polyester plastic cover. It's the neat, high- 
efficiency, low-cost pressure transmitter for cen- 
tralized operation or control. All standard ranges. 


Write for complete details 
THE FOXBORO COMPANY 
684 Neponset Ave., Foxboro, Mass. 


FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND FOXBORO 


INSTRUMENTATION FOR INDUSTRY 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


23 papers for you on 
COMPRESSORS 
TURBINE-GENERATORS 
NUCLEAR POWER 
REFRIGERATION 


Lood 
contro/ 
volves 


CONDENSING - EVAPORATING SYSTEM 


Zon Cooler 


Condenser 


Evaporator 


Woter 


Exponder, load measurement 


ond contro/s 
vent 


An automatic, spray desuperheating, 
closed system for testing compressors. 
By C A Macaluso, Worthington Corp. 

The need, functions, and require- 
ments of a closed system for testing 
centrifugal refrigeration compressors 
are presented. Suitable basic cycles are 
discussed and the desuperheating cycle 
is described in detail. Economic and 
engineering design criteria for a de- 
superheating system are given. Con- 
trols, instrumentation, operation and 
electronic data-processing are also 
treated. 

The author concludes that tests con- 
ducted for a period of about one year 
on a closed, spray-desuperheating com- 
pressor-type system with three refrig- 


Charge and 


COMPRESSOR EXPANDER SYSTEM 


Directions for ordering papers on page 210 
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BASIC COMRESSOR TEST SYSTEMS 


Cooler 


Throttle 
valve 


Compressor 


Throttle 
valve 


COOLED GAS SYSTEM 


measurement 
Compressor 


Charge and 
vent 


Desuperheoter 


Compressor 


EACH TEST SYSTEM, above, has advantages and shortcomings. Desuperheating gas cycle was chosen by author’s company. 


Compressor testing meets industry needs 


erants have shown that this type of 
system very satisfactorily fulfills the 
needs of centrifugal refrigeration-com- 
pressor testing. 

The main operating problems to date 
have been associated with in-leakage of 
air. A test-fluid sampling device to de- 
tect foreign gases and improved sealing 
would be helpful. 

Significant improvements in response, 
test time, operating costs, operating- 
range, control and accuracy over that at- 
tainable with former test systems have 
been realized. ASME paper No. 56- 
A-153. 


Equivalent performance parameters for 
turboblowers and compressors. By 
Hunt Davis, Worthington Corp. 

The author defines the parameters of 
equivalent performance for turbo-com- 


_ measurement 


READER 


Flow 


Compressor 


DESUPERHEATING - GAS SYSTEM 


pressors and shows how they may be 
used for correlation of shop and field 
testing with design information. 

Three classifications of correlation are 
defined. The first class includes cases 
where the correlation error is negligible, 
even when the test fluid is different from 
the design fluid. The second class in- 
cludes cases where correlation accuracy 
is reasonably good. The third offers no 
satisfactory correlation conditions. 

The author proposes that similar con- 
cepts of correlation be recognized by 
and incorporated into the appropriate 
Power Test Code for turbocompressors. 
ASME paper No. 56-A-122. 


Recovery ratio—a measure of the loss 
recovery potential of compressor stages. 
By L H Smith Jr, General Electric Co. 
Certain types of axial-flow compressor 
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At temperatures to 600F, no insula- 
tion is so widely used, or so closely 
associated with economy and increased 
operating efficiency as 85% Magnesia. 
Any wonder, then, that 71% of insula- 
tion maintenance engineers respond- 
ing in a recent survey made 85% 
Magnesia their first choice in its tem- 
perature range. 

There’s good reason for this over- 
whelming acceptance. For J-M 85% 


JOHNS -MANVILLE 


Johns-Manville INSULATIONS 


APPLICATION 


PRODUCTS 
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J-M 85% Magnesia offers excellent workability 
++ from application to finished coat, 


Install lasting fuel savings and lower maintenance costs 


... with J-M 85% Magnesia insulation! 


Magnesia offers many practical ad- 
vantages in both installation and serv- 
ice. Lightweight and readily workable, 
85% Magnesia assures fast, easy appli- 
cation. In operation, it provides the 
ultimate in insulating value—long life 
—virtually no replacement—and the 
very minimum of maintenance. 

To assure you maximum value in 
insulation application, Johns-Manville 
offers you complete planning and job- 


MATERIALS ENGINEERING 


site service ... practical recommenda- 
tions by the world’s most experienced 
insulation engineers, backed up by 
expert installation by J-M Insulation 
Contractors. 


Write today for further information 
on Johns-Manville 85% Magnesia 
Insulation. Address Johns- Manville, 
Box 14, New York 16, N. Y. In Canada: 
565 Lakeshore Road East, Port Credit, 
Ontario. 


FOR LASTING 
THERMAL EFFICIENCY 


More TECHNICAL BRIEFS 


stage designs have the ability to add 
extra energy to high-loss regions of the 
inlet flow and thereby tend to smooth 
out inlet-flow distortion rapidly. 

A recovery ratio, believed to give a 
quantitative measure of this ability for 
radial (axisymmetric) distortions, is de- 
fined and expressed in terms of familiar 
stage parameters. It is found that the 
flow coefficient (meridional velocity/ 
blade speed) should have a value near 
0.5 or less, and that the stage loading 
should be light. ASME paper No. 56-A- 
206. 


Aerodynamic design of vaned diffusers 
for centrifugal compressors. By C R 
Faulders, North American Aviation, 
Inc. 

Flow characteristics of a conventional 
vaned diffuser were determined experi- 
mentally under uniform, steady inlet 
flow. Performance deficiencies were 
found to arise from the use of blade- 
thickness and blade-camber distribu- 
tions giving non-uniform blade loading 
and from boundary layer flowing along 
the wall and collecting on the pressure 
side of the blade. 

Test results are presented and a 
method of design for improved perform- 
ance is postulated on the basis of the 
experimental data combined with analy- 
tical relationships relating boundary- 
layer cross-flow to diffuser geometry. 
ASME paper No. 56-A-213. 


The design and operation of an elec- 
trical analog of a reciprocating com- 
pressor installation. By J V Hughes, 
Continental Can Co, and J M Sharp, 
Southwest Research Institute. 

The basic circuitry for an electrical 
analog of a _ reciprocating-compressor 
installation is presented and the choice 
of basic analogies discussed. Equations 
are derived for the voltage wave form 
required to operate this circuit so that 
compressor action is duplicated. The 
construction of the analogs of multicyl- 
inder installations now being used to 
design piping to improve compressor 
performance and control pulsations is 
discussed and samples of data taken 
from these analogs are presented. ASME 
paper No. 56-A-200. 


Turbine generators 


Turbine-generator operation and main- 
tenance practice of Philadelphia Elec- 
tric Company. By E I Gallagher, Phila- 
delphia Electric Co. 

The system is operated on 13- and 
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33-kv bus voltage schedules for the 
various locations. Generators carry the 
required voltage to maintain the sched- 
uled bus voltage and the necessary re- 
active. 

Condensing units from 60 to 182 mw 
capacity are taken off nightly for as 
short a time as four hours. These units 
are returned to service in twenty min- 
utes after a shutdown of less than eight 
hours. 

The generator maintenance crew looks 
for physical damage to the generators. 
Collector rings are never ground or pol- 
ished unless they are giving trouble. 
Nothing is done to them on the basis 
of appearance. Field winding resistance 
is carefully measured during complete 
inspection. Armature and field are 
meggered at 500 v every month or when 
possible. No routine high-voltage tests 
are made. 

The author concludes that since inter- 
nal inspections after the first year have 
shown relatively little trouble, the pe- 
riod between subsequent complete in- 
spections is being extended to as much 
as five years. No generator forced out- 
ages have been attributed to operating 
practices. AIEE paper No. 55-117. 


Turbine - generator rotor prewarming. 
By W J Gilson, Jr, and M Temoshok, 
General Electric Company. 

Investigating the heat absorption 
characteristics of turbine - generators 
shows that the effectiveness of prewarm- 
ing depends on the method used, the 
rate at which heat is applied and the 
temperatures of the cooling medium. 

Using excitation current in the field 
windings appears to be the most prac- 
tical and efficient method for warming 
because of the resulting greater pene- 
tration of heat into the rotor. 

The temperature of the inner parts of 
the generator rotor during prewarming 
depends on the rate of warming as well 
as the type of heat source. The warm- 
ing rate should not exceed 10 C per 
hour, using excitation current, to 
achieve an effective temperature dis- 
tribution within the rotor. 

Prewarming requires little change in 
operating procedure except for possibly 
extending the time for starting. 

Although the mechanics of rotor pre- 
warming and field coil preheating are 
quite different, each reduces the com- 
pressive stress in the field coils and the 
abrasion of the insulation. The differ- 
ential temperature between field coils 


Directions for ordering papers on page 210 
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and rotor steel is not so great during 
the rotor prewarming as during the coil 
preheating and the resultant benefits are 
therefore not so great. AJEE paper No. 
GP'S7-217. 


Destructive breakdown tests on a large 
turbine-generator stator winding. By A 
M Nemetz, Consumer Power Co, M S 
Kirwin, Commonwealth Associates, Inc, 
and J S Johnson, Westinghouse Elec- 
tric Corp. 

The principal objectives in the test 
program were (1) To obtain more in- 
formation about the relative effective- 
ness of dc leakage-voltage tests in 
searching out insulation weakness. (2) 
To obtain more information on the ef- 
fects of varying amounts of superficial 
and acute tape separation on the ac and 
de strength of stator coil insulation. 

The test program was divided into 
two principal parts. A series of de tests 
was made on the individual phases of 
the machine before disassembly. After 
completing these tests, the generator 
was dismantled and stator winding end 
connections opened. This isolated each 
coil half. De and ac breakdown tests 
were made on the individual coil halves. 

Conclusions include the following: 
(1) It is possible to equalize the effect 
of absorption current in the leakage vs 
applied voltage data by properly se- 
lecting the test duration at each voltage 
step. (2) It does not appear possible 
to predict the breakdown voltage for 
certain types of insulation defects prior 
to failure by the use of leakage vs volt- 
age curve. (3) There appears to be a 
definite advantage in testing each phase 
separately when making de nondestruc- 
tive tests. (4) Satisfactory and reliable 
coil repairs can be made in the field. 
AIEE paper No. 57-126. 


Eddy currents in the end portion of 
turbine-generator stator windings. By 
G W Staats, Allis-Chalmers Mfg Co. 
The problem of calculating eddy cur- 
rent loss in the end portion of turbine- 
generator stator windings involves a 
study of the complex three-dimensional 
field of the end region of the machine. 
This paper subdivides the field into 
components and then offers solutions for 
each component by _ two-dimensional 
methods. The components are combined 
to give the total flux density at any 
point. Once the flux density is known, 
eddy current loss is calculated by meth- 
ods previously developed for bus bars 
and laminated cores. Experimental ver- 
ification is presented. AIEE paper, No. 
57-127. (Continued on page 196) 
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This newest Continuous Bucket-type Unloader is operating 
in excess of its rated capacity of 1800 tons per hour. It is 
the second of its kind for the same customer. 


COAL 


brings to mind 


HEYL & PATTERSON 


The Inland Waterways and Harbor Lines of the Great 
Lakes and the Atlantic Coast are dotted with H & P 
loaders and unloaders busily handling coal in and out of 
barges and ships. Since 1904—Heyl & Patterson equip- 
ment has been setting standards of performance for such 
service. H & P’s wide variety of designs permit our engi- 
neers to recommend just the right type and the right size 
of equipment, so that the coal can be moved swiftly and 
economically. Every precaution is taken and equipment 
is provided to avoid undesirable degradation. 

The photographs show a few of the many types of 
equipment we have built. Each unit was designed for 
specific conditions and requirements—yet they all 
possess the common quality of built-in efficiency and 
economy of operation. You will find H & P coal han- 
dling equipment at work in coal preparation plants, 
power stations, and at major coal transfer points. 

With correct functioning of the equipment in mind, 
H & P engineers have undivided responsibility all the 
way from design to erection, Called into consultation by 
the customer during the planning stage, they retain di- 
rect supervision until the equipment is installed and in 
satisfactory operation. 

Let a Hey! & Patterson sales engineer tell you how we 
handle the complete job—all the way from design to 
erection—the H & P “turn-key” way. 


When Experience Counts... Count on Hey! & Patterson! 


55 FORT PITT BL 


E 
4 
The “Giant with the Gentle Hands” is a 
familiar landmark on Lake Erie and on the 
Atlantic Coast. As many as 60 coal cars per 


hour have been loaded with minimum de- 
gradation by this high-lift dumper. 


Stationary and Traveling Unloaders serve 
barges and ships with sustained high ca- 

pacities. This is a 
widely used design 
embodying many 
technical refine- 

ents for ec 

cal operation. 


Telescoping Chute and Trimmer for loading 
coal with minimum degradation. Equipment 
is capable of loading 3500 tons of coal per 
hour, and users claim 30% reduction in over- 
all loading time. 


BARGE AND CAR HAULS 
BRADFORD COAL BREAKERS 
CAR DUMPERS 
COAL BRIDGES 
COAL PREPARATION PLANTS 
SPECIALIZED CONVEYING SYSTEMS 


VD. PITTSBURGH 22, PA. 


PLANT EQUIPMENT NEWS 


Your information center for new products designed to solve plant problems 


Published monthly as a service to readers 


7 HIGH VOLTAGE 


INPUT 
CONTROL 
ASSEMBLY RECTIFIER 


PRECIPITATOR 


SINGLE REMOTE 
CONTROL SWITCH 


Electronic system brings automation to precipitators 


401 + Electronic system brings com- 
plete automation to power supplies of 
electrostatic gas cleaning systems. 
Automatic feedback control is said 
to eliminate the snarls, snags and ex- 
pense of high voltage inputs to pre- 
cipitator installations. Manual and vis- 
ual controls are replaced by continu- 
ously acting feedback servo-circuits. 
Previously, adjustments of each elec- 
trical set in a precipitator installation 
were made manually by an operator at 
a control panel. This required, for 
maximum efficiency and economy, the 
supervision of an experienced operator 
controlling a multitude of knobs, meters 
and panels. New system eliminates this. 


The accompanying block diagram in- 
dicates how the system operates. A sim- 
ple switch starts and stops operation 
of the automation circuits in the elec- 
trical control assembly. This assembly 
is the heart of the system, instanta- 
neously adjusting and maintaining high 
voltage output of each rectifier at a 
preset point of highest performance, 
regardless of changing process or pre- 
cipitator conditions. 

Continuously operating feedback 
loop compares actual current, voltage 
and sparking conditions in the pre- 
cipitator with preset reference levels. 

Research-Cottrell, Inc 
Bound Brook, N. J. 


Safety switches for light-to-heavy duty 


402 + Line of safety switches meets latest NEMA standards. 
New industry specification clarifies the conflicting features 
which existed under old designations, specifies added per- 
formance and introduces a new heavy duty industrial switch. 
Three types of switches are included: 3 

Type LD for light duty. Replaces the former D or G 
types. Line includes a full range from 30 to 200 amp in 
both general purpose and raintight enclosures. NEC hp 
ratings are included. 

Type ND for normal duty and commercial work. Re- 
places the former H, S, A or C destinations. Full line ex- 
tends from 30 through 1200 amp in both 250 and 600 volt, 
ac and de, in both general purpose or raintight enclosures. 
Both NEC and dual element hp ratings are included. In- 
cludes an independent quick-make, quick-break operating 
mechanism. 

Type HD for heavy-duty industry use. Enclosures include 
gasketed industrial type as well as water-tight, dust-tight 
and explosion resisting types. Request details. 

Square D Co, 6060 Rivard St, Detroit 11, Mich. 


160 


For more data on these items, use post cards on page 169. Identify your request with item number 


Control guards against heat damage 


403 + High-temperature limit control is designed for fast- 
acting precision control of critical temperatures. Unit acts 
to cut off heat supply if a predetermined temperature, set 
on the calibrated scale, is exceeded. 

According to manufacturer, it protects against loss or 
damage which might result from overheating. 

Bulb temperature is indicated, at all times, on the cali- 
brated scale. Instrument provides a second check on process 
temperature, and indicating feature gives visual proof that 
control is in operating condition, ready to shut down the 
process should safe operating temperature be exceeded. 

Snap-acting switch is manual reset type. Once tempera- 
ture has risen to predetermined set point and switch has 
broken the control circuit, circuit cannot be re-established 
until manual reset button has been pressed. 

Second switch has been provided in series with control 
switch. This second switch is normally closed. Will open 
only if temperature drops below lowest ambient temperature. 

Partlow Corporation, 
Campion Rd & Partlow St, New Hartford, New York 
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For accurate regulation of steam and air pressure, 
you’re safe and sure when you specify Crane No. 960 
Bronze Pressure Regulators. 

Because they are Crane-designed and Crane-built for 
long, trouble-free operating life, these rugged, precision 
type regulators meet the most exacting requirements 
of modern heating systems, air blasts, cookers, driers, 
vulcanizers and other process equipment. 

With Crane Bronze Pressure Regulators, outlet pres- 
sure cannot build up to inlet pressure when there is no 
steam or air demand on the outlet side. Equally im- 
portant, ordinary fluctuations of inlet pressure do not 
affect the outlet pressure. 


NEW LITERATURE ON REQUEST 


Available in sizes 4 to 2 inches; maximum inlet pres- 
sures 250 pounds air or 250 pounds steam up to 450° F. 


PIPE © PLUMBING ¢ KITCHENS 
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for dependable, precision control 


Crane No. 960 Bronze Pressure Regulator 


of steam and air pressure 


CRANE PRESSURE REGULATORS 


Plug Type 
Dise 


y Relief Valve 


He 
0) j No. 960 Pressure Regulator 


- 


\siohon Gate Valves 
(Used only for steam installations) Separator 
HOW TO HOOK UP YOUR 
CRANE PRESSURE REGULATORS 


Angle Valve 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


New circular helps you select proper regulator for your 
needs. Ask your Crane Representative for a copy, or 
write to address below. 


CRAN E VALVES & FITTINGS 


HEATING « AIR CONDITIONING 
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Lithium-based grease—jack of all trades 


405 * Multi-purpose grease, with an improved lithium 
base, is engineered to meet nearly all industrial lubrica- 
tion requirements, according to manufacturer. 

Product is designed to provide lubrication under con- 
ditions which often require a variety of special greases. 
Among such conditions are high and low temperatures. 
the action of water, high-speed bearing action, storage. 

Manufacturer says that single-product multi-purpose 
grease reduces error in application, cuts lubrication 
costs, reduces number of grease guns needed, and sim- 
plifies problems of storage handling and inventory. Man- 
ufacturer claims grease has high oxidation stability, high 
mechanical stability, ready flow in cold, resists damp. 
Gulf Oil Corp, 1822 Gulf Building, Pittsburgh 30, Pa. 


Oil conditioning plant: 53 to 70 gph 


; Pe Lube resists washing action of solvents 
404 + Vacuum oil purification plant is available in several 


models for capacities ranging from 53 to 780 gph. Plant 
purifies insulation oil by filtering, de-aerating, drying it in 
continuous process. Heating of oil in the process can be 
electrical or by steam. Models with oil separator are also 
available. Unit can be stationary, mounted on casters, or 
on a trailer with pneumatic wheels and protective housing. 

Unit is intended for purification of insulating oil for 
transformers and switches. It is said to be useful for small 
and medium size power plants, and for manufacturers of 
oil-filled electrical equipment. Manufactured by A Hering 

Niirnberg. Sole U.S.A. distributors. ... 

Epic, Inc, 154 Nassau St, New York 38, N. Y. 


406 + In lubricating a pump or other equipment used 
in the handling of solvents, the problem is to get a grease 
that will not be washed away by the solvent. 

This manufacturer says that his grease is made es- 
pecially to overcome that problem. Grease is said to be 
impervious to washing action of almost all petroleum 
and chlorinated solvents. Among other things, it is unaf- 
fected by naphtha, kerosene, gasoline, lp-gas, and fuel 
oils. Consistency remains relatively unchanged in use; 
may be pumped in hand grease gun at low temperature. 

Pennsylvania Refining Co 


2686 Lisbon Rd, Cleveland, Ohio 


Gravity-feed industrial oiler 


407 + Oiler is said to eliminate dry 
starts of machinery that has been shut 
down overnight or on weekends. 

Special reservoir built in the oiler 
automatically floods bearing with a 
fixed amount (approx ¥ oz) of lubri- 
cant when oiler valve is opened. 

Following flushing cycle, oiler func- 
tions in normal manner, feeding lubri- 
cant drop by drop at any required rate, 
and again stores up oil for next flush- 
ing cycle while machine is idle. 

According to manufacturer, oil flush- 
ing after shutdown periods is especially 
desirable with (1) vertical shafts, 
where oil drainoff is especially pro- 
nounced and (2) high speed spindles 
where full lubrication is required the 
instant the machine is started. 

Oilers come in 10 oz, 1 pt, 1 and 214 
qt sizes, with manual or electrical sol- 
enoid shutoff valves. 

Trico Fuse Mfg Co, 2948 
N 5th St, Milwaukee 12, Wis. 


Pressure sight flow lubricator 


408 + Unit will deliver lubricating oil 
or other liquids under pressure, in 
accurately measured quantities, to high 
or otherwise inaccessible points. Avail- 
able as single units or in multiples to 
15 depending upon number of feeds. 
Wm W Nugent & Co, Inc, 3440 
Cleveland St, Skokie, Illinois 
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Will it Generate or Degenerate? 


The Correct Turbine Oil can make the difference 


The tremendous investment any turbine represents is a mighty 
powerful reason for using Cities Service Turbine Oils. 

For Cities Service “Pacemaker-T” Turbine Oils provide un- 
surpassed anti-foam and anti-rust protection, plus maximum 
oxidation stability and water separation... factors that keep 
your equipment generating without degenerating. 

Moreover, there’s a Cities Service Turbine Oil with the pre- 
cise viscosity and makeup for every type of turbine, every type 
of oiling system and every type of operating condition. 

Get the details from the Cities Service Lubrication Engineer 
at the nearest Cities Service office. Or write: Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES SERVICE 
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More EQUIPMENT NEWS 


Lightweight taper face flange protects valves 


ere 


409 + Unit is said to offer impor- 
tant technical and cost advantages 
where lighter schedule of pipe must 
be connected to 125 lb cast iron 
valves and other equipment. 

According to manufacturer, 
tapered face causes greater pressure 
to be exerted near the bore. This is 
said to eliminate problems of obtain- 
ing a leakproof seal when a conven- 
tional flange is used with a full-face 
gasket. It is also said that the unit 
can be bolted to cast-iron or semi- 
steel flanges without overstressing 
them or the integrally cast valves 
and pumps they serve. 

Unit is rated at 125 lb for water, 
oil and gas service. Request details. 
Tube Turns, 224 E Broadway 
Louisville 1, Kentucky 


Manifold designed for multiple valve mounting 


410 + This manifold is designed for 
multiple mounting of 2, 3 or 4-way 
valves in any desired combination. 
Available in 2 and 3-station types, 
aluminum unit has full length inlet 
and exhaust ports, both 1 in. NPT, 
common to all valve stations. 
According to manufacturer, unit 
adapts to any control valve applica- 
tion. Combinations of single or 
double solenoid valves be 
mounted at any station on the mani- 
fold. Valves can be used in any 
combination. Manifolds made with 
side or bottom cylinder porting. 
Valvair Corporation 


454 Morgan Ave, Akron 11, Ohio 


Plastic in pipe fitting promises end to leaky joints 


411 + Paper-thin layer of plastic on 
a section of inside wall of pipe fit- 
ting promises, according to manu- 
facturer, to do away with leaks at 
joints in cemented, or solvent-welded, 
plastic pipe installations. 

High contact pressure between 
pipe and fitting is said to cause a 
positive weld strong enough, in sec- 
onds, for ordinary handling. In two 
hours, solvent-softened plastic in 
weld area has completely hardened. 

U. S. Rubber, 1230 6th Ave 
New York, N. Y. 
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Cast steel solenoid valves 


412 + Line of valves for liquids to 600 
psi are available in sizes 2, 244, 3 and 
4 in. Can be either globe or angle pat- 
tern with screwed or flanged pipe ends. 
Features include renewable seat 
rings, unbreakable piston rings and 
packless operation over a wide pres- 
sure range. Valves are designed to 
eliminate damaging hammer and shock 
in automatic or remote control. 
J D Gould Co, 4707 Massachusetts Ave 
Indianapolis 18, Ind. 


Corrosion service needle valve 


413 + Bubble-tight needle-valve is said 
to be compatible with standard fittings 
and piping methods of any material. 
Units are designed to meet require- 
ments of modern fluid systems where 
corrosion problems exist from internal, 
external, chemical, electrical or even 
natural corrosive elements. All contact 
with liquids is restricted to corrosion 
resistant plastic material. 
Chemtrol Corp, 1513 W 
El Segundo Blvd, Compton, Calif. 


Single valve steam trap 


414 + Steam trap uses one valve to 
vent air and discharge water. In addi- 
tion it acts as a check valve. In cold 
state the valve is kept open by line 
pressure or gravity allowing high ca- 
pacity air venting. When steam enters 
trap body, valve is closed tight by steam 
temperature acting on bimetallic ele- 
ment. Unit is free-floating. 
Velan Valve Corporation 
37 S River St, Plattsburg, N. Y. 
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Marley Cross-Flow Cooling 


so simple, so logical, so effective 


Air contact cools water—and the Cross-Flow 
method of cooling, originated and patented by Marley, 
carries this simple principle to its logical conclusion. 
Everything that contributes to more efficient water 
distribution and break-up, prolonged air-water con- 
tact and maximum utilization of every pound of air 
is incorporated into the simple, efficient Marley 
Cross-Flow design: 


Oar UTILIZATION 


A single fan draws air uniformly, with low draft loss, 
through the full height louver side walls, assuring 
maximum air-water contact at all levels throughout 
the two cooling cells. The fan is a multi-blade cast 
fan specifically designed by Marley for converting ap- 
plied power to actual cooling tower performance. Air 
is exhausted through Marley VL Fan Cylinders that 
amplify fan efficiency and cooling performance. 


2) WATER DISTRIBUTION 


There can be no channeling, no dry areas in the 
filling of a Marley Cross-Flow tower. Primary dis- 
tribution is by gravity flow through uniformly spaced 
porcelain orifices located at close intervals on the 
distribution basin floor. Secondary distribution is 
achieved by diffusion decks directly below the basin. 


© water 


Mortis-Locked filling continually breaks water up at 
very close intervals (fill decks are just 514” apart) 
and momentarily retains it on the broadest horizontal 
surface of fill members for prolonged film cooling. 
Marley Cross-Flow design provides an extraordinary 
amount of wetted surface essential for heat transfer 
and more splash surface for break-up than any other 
type industrial tower . . . and this is achieved at 
lowest static pressure. 


WRITE TODAY FOR COMPLETE INFORMATION 


Kansas City, Mo. Cooling Tower Institute 
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Nibbler cuts ferrous, non-ferrous metals 


415 + Lightweight 12-lb nibbler cuts up to 3/16” of copper, brass, 
aluminum, 10 gage stainless, 8 gage mild steel. Nibblers operate 
on punch and die principle, enabling user to cut ferrous and non- 
ferrous metals without distortion, thus reducing scrap waste. 

Tool is both electric and air operated. It will follow a line or 
template with little effort and, according to manufacturer, will 
cut a radius as small as three in. Manufacturer also claims that 
it can cut inside circles, squares and odd shapes. 

Unit comes in four models. The universal electric motor de- 
velops 1 hp. All models operate on ac or de, 115 volts, 60 cycles. 
with 220 volt optional at additional cost. 

Unit operates at a speed of 60 in. per minute. It is said to 
have slashed maintenance jobs by as much as 75%. Care is said 
to be simple. Light grinding will keep punch and die sharp. 

Pensco Products, 527 Lexington Ave, New York 17, N. Y. 


Grinder removes metal and buffs castings 


418 + Portable air-motor grinders and attachments are suitable 
for grinding, buffing and polishing operations. The model 700 
horizontal grinder is designed for metal removal or buffing of 
castings, forgings and welds. 

For grinding or sanding on flat surfaces or on curved surfaces 
when a flexible disk is used, manufacturer has designed the Model 
700-A right angle grinder. It has the advantage of a large grind- 
ing surface which will cover more work area in short time. 

Airetool Mfg Co, 302 S Center St, Springfield, Ohio 


Concrete mix sprays on to desired thickness 


419 + Concrete mix can be applied swiftly by spraygun and pres- 
sure pot to any desired thickness. Manufacturer claims that all 
the advantages of concrete over organic coatings, such as heat re- 
sistance, poor electrolytic conductivity, extreme hardness and 
relatively high resistance to salt water, frost and most alkalis and 
acids are retained. Only a 65 cfm compressor is needed. Re- 
quest additional details from manufacturer. 

Chemical Fire and Rustproofing Corp 

50 Cutter Mill Rd, Great Neck, N. Y. 


Multi-use spray cleans motors 


416 + Grease, oil, carbon, tar gums and similar 
difficult-to-remove substances can, according to 
manufacturer, be removed quickly, easily and 
safely by aerosol degreaser. This spray is de- 
signed for use on all types of machinery and 
electrical equipment. 

According to manufacturer, spray is excellent 
for cleaning motors and other electrical. oily and 
mobile equipment. It will also, it is said, remove 
greasy stains from painted surfaces and con- 
crete floors. 

Product dries rapidly, leaving no film or 
vapor. Manufacturer claims that it will not 
short electrical equipment, and that it is non- 
corrosive, non-flammable and safe for painted 
surfaces. Does not contain carbon tetrachloride. 
Packing is 16 oz net weight per can. 

Stewart-Hall Chemical Corp 
Box 66, Mount Vernon, N. Y. 


Wetting agent feature of degreaser 


417 + Heavy-duty degreaser, MM-17, contains 
wetting agent which lowers surface tension of 
cleaning solvents. Manufacturer claims that it 
is this surface tension which retards movement 
of other solvents into areas where they are most 
needed. It is said that wetting agent in MM-17 
drives solvents through and under foreign de- 
posits, breaking the bond between soil and the 
surface to which it adheres. Water emulsifies 
oil and solvents. Request additional details. 
The Daniel Co, 17 Bolt St, Lowell, Mass. 
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Current - limiting reactor p 212 


... and these and the many other 
appearing on pages noted below: 


Portable generator... . p 214 
Controlled volume pump... . p 216 
Aluminum welding fittings. . p 218 
Differential pressure switch p 220 
Cage protector 
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Norton ceramic fuel elements 


Separate facility now producing ceramic fuel elements 


and various reactor components 


To meet the demand for more- 
economical, more-efficient reactor fuels, 
the trend is towards ceramic types — be- 
cause of their greater resistance to cor- 
rosion and radiation, the ease with which 
they can be reprocessed, and their ability 
to operate at higher temperatures. 
Norton Company’s long experience in 
the development of high-purity ceramics 
has now led to the commercial produc- 
tion of ceramic fuel elements. 


Take Advantage of Norton Assistance 
in bringing special nuclear materials into 
successful use in the development of 
nuclear power plants. In addition to the 
development and production of ceramic 
reactor components, Norton experience 
includes highly specialized refractories 
for missile, metallurgy, chemical, and 
furnace applications. These top-perform- 
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ing Norton refractory R’s — engineered 
and prescribed for the widest range of uses 
— are of increasing interest to nuclear 
engineers. They include alumina, silicon 
carbide, thoria, urania, zirconia, mag- 
nesia, dolomite, and numerous borides, 
carbides and nitrides — that have bene- 
fited nuclear as well as general industrial 
developments. 

A special Norton Research and De- 
velopment section, devoted to the devel- 
opment of precision ceramics and familiar 
with both nuclear and refractories devel- 
opment, co-operates whenever possible 
with industrial, government and academic 
research activities. Your progress may be 
speeded up by utilizing Norton co- 
operation and products. For further in- 
formation write to Norron Company, 
Refractories Division, 443 New Bond 
Street, Worcester 6, Massachusetts, 


WNORTONM 


REFRACTORIES 
... Prescribed 


Engineered... 


dilaking better products «+ « 
to make your products better 


NORTON PRODUCTS: Abrasives * Grinding Wheels 
Grinding Machines © Refractories 
BEHR-MANNING PRODUCTS: Cooted Abrasives 

Sharpening Stones © Behr-cat Tapes 
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FIG. 9003 W.E.— FIG. 11303 (Sec.)— 
900-Pound Steel Gate FIG. 375—Bronze Gate Valve abil Pressure Seal Steel 
Valve, Bolted Flanged ' for 200 Pounds W.S.P. Inside s Gate Valve, 1500 
Yoke, Outside Screw, =. Screw Rising Stem. ve Pounds. Welded Ends. 
Rising Stem. 


Designed for long life, designed for dependable service 


Consult your Powell Valve distributor for all the facts about quality proved bronze, iron, steel 
and corrosion-resistant valves. For every flow problem . . . there is a Powell Valve to solve it. 


THE WM. POWELL COMPANY, CINCINNATI 22, on1I0... 111th YEAR 
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To get more info 
on new equipment 
or FREE copies 

of latest bulletins 


follow these 
easy steps 


_ Preceding pages tell you what's new 
n plant equipment. Each iter im 


Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
various companies, they'll send the info 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before August 1, 1957. Void after this date. 4/87 


I want details on these New Products: 


Send me these FREE Bulletins: 
J 


LILILILILIL 


Please use before August 1, 1957. Void after this date. 


| want details on these New Products: 
Send me these FREE Bulletins: 

LIL IL IL 
"lease ase before August 1, 1957. Void after this date. 4/57 


Power a McGraw-Hill Publication 


& 
| 
| 
| 
{ 
Please print 
Hom 
City 
Title 
Power a McGraw-Hill Publication 
| 
| 
| 
| 
| ky 
| Please print 
Homme Address 
City & Stote 
| 
| 
Power a McGraw-Hill Publication a 
| 
| | 
write its number here. | 
New free bulletins are listed and a | 
numbered, beginning on back of this” | 
page. To order those you want, write 
POWER item number here—do not 
suse: manufacturer's bulletin number. | 


Powe” 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 
New York 36, N. Y. 


Power 
Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


PLACE 
2 
STAMP 
HERE 


REFRIGERATING, VENTILATING 


Evaporative condensers for ammonia and 
freon refrigerating systems are discussed in 
12-p bulletin 234-G. Contains photos, diagrams, 
charts, plus info on operating principle, coil 
design, pumps and fans, capacities, etc. Frick 
Co, Waynesboro, Pa. 


“Comparative performance of cooling-tewer 
packing arrangement” is title of 8-p reprint. 
J F Pritchard & Co of California, 4625 Roanoke 
Pkwy, Kansas City 12, Mo. 


Power roof ventilators are the subject of 
8-p bulletin 3904. Describes construction, oper- 
ation and design features of four units. Critical 
dimensions are given in tabular form. American 
Blower Corp, Detroit 32, Mich. 


Centrifugal air washer. [llustraied 4p bul- 
letin W-7456 contains operation, installation 
and application info on Type UW 4 air washer. 
Ducon Company, 147 E 2nd St, Mineola, N. Y. 


BOILERS AND AUXILIARIES 


Package boilers, in sizes from 20 to 500 hp, 
are described in 4-p bulletia 571-EC. Units 
are available with either torced-draft or in- 
duced-draft fans. Dutton Builers Division, Hap- 
man-Dutton Co, Kalamazoo, Mich. 


Desuperheater. Illustrated 4 - p bulletin 
MS55-1 describes design, installation and typi- . 
cal application of high-capacity fast-acting 

epray-type steam desuperheater. Dimensions 

are provided. Bailey Meter Company, 1050 

Ivanhoe Rd, Cleveland 10, Ohio. 


Fireclay and high-alumina brick are de- 
scribed in 8-p bulletin 551. Includes photos, 
seven technical data tables, application info. 
J H France Refractories Co, 1944 France Rd, 
Snow Shoe, Pa. 


Feedwater heaters. Illustrated 12-p bulletin 
117-A describes open coil tray-type units, both 
deaerating and nond:aerating types, with a ca- 
pacity range of 3000 to 300,000 lb/hr. Stickle 
Steam Specialties Co, 2215 Valley Ave, In- 
dianapolis 18, Ind. 


Refractory castable, Kaocrete, tor use in 
boiler ashpits, is described in 4-p bulletin R-40. 
Discusses methods of ash removal and mainte- 
nance problems involved. The Babcock & Wil- 
cox Company, Refractories Div, 161 E 42nd 
St, New York 17, N. Y. 


AIR COMPRESSORS 


Air compressors in the 44 to 20 hp range are 
described as to construction details, specs and 
models in data sheet 653R. Brunner Mfg Co, 
11 Fisher St, Utica, N. Y. (Continued on p 244) 
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Wide Size Range...in Any ” ntit 
Builds UTILITY Demand or 


Leading Electric Utilities—like American Gas 
and Electric, Carolina Power & Light, Com- 
monwealth Edison, and Wisconsin Electric 
Power—use B&W hollow forgings for main 
steam, reheater, feedwater, and similar lines. 
B&W hollow forgings give them a sound 
solution to their piping problems. 


These heavy-duty forgings can be specified to 
exact design requirements. They are made 
from high quality carbon, alloy, and stainless 
steels. They are produced with vigilant care 
under controlled conditions from the initial 


Ask for this Bulletin: S-16B 


BABCOCK 
& WILCOX 


melt through final inspection. That’s why 
B&W hollow forgings give users savings in 
time and money. 

Because of B&W ’s specialized manufacturing 
process, hollow forgings can be made in 
special shapes or with special end prepara- 
tions, such as end closures, reduced sections, 
and Van Stone flanges. 

For additional information, write for Bulletin 
S-16B. The Babcock & Wilcox Company, 
Process Equipment Department, P-4, Barberton, 
Ohio. 


BOILER 
DIVISION 


BeW HOLLOW FORGINGS 
| 
7 


recalls Thoreau’s Life Without Principle 


“Men will lie on their backs talking about the fall 


of man, and never make an effort to get up.” 


> A GROUP OF US, including a packing salesman 
named Miller, were taking a coffee break one morn- 
ing last week when Walter Sneed walked into the 
shop office. 

Walter worked for us until about six months ago, 
was with us for about two years. A good operating 
engineer, but I never met another man who tried so 
hard to make a federal project out of another fel- 
low’s mistakes. Even if a man was doing a bang-up 
job, Walter always knew how it could be done bet- 
ter. Never had a good word for anybody. Always 
carping, always criticizing. Finally, though we 
hated to lose his ability, we had to let him go. 

He came in today mainly to impress us, I think. 
He’d left a job in Boston because “the chief didn’t 
know enough to come in out of the rain,” and was 
on his way to “a good job in St. Louis.” 

When he came in, we'd been trying to soothe Art 
Whelan’s feelings, ruffled over a mild boner he’d 
pulled in the shop that morning. As George Dodds, 
our plant electrician put it, “You'd think Art was 
the only person who'd ever made a mistake.” 

George then told us how, years ago, he’d almost 
killed himself and two other guys because he’d for- 
gotten to check a circuit-breaker. His story led to 
a sort of review of prize bloopers we'd all pulled 


at times because we hadn’t used our heads. 

All of us except Walter. This confession stuff 
was a little out of his line, so he just leaned against 
the wall and never said a word. 

We didn’t know that the packing salesman knew 
Walter and we were surprised when he piped up: 

“Say, Sneed, tell the boys about the job you did 
on the brine piping in that big Philly bakery.” 

Walter opened his mouth to say something, but 
Miller had the ball and was running. 

“Sneed was gonna defrost the system one night,” 
he laughed. “Brine cooler and piping were in- 
sulated with a special beeswax and cork compound 
~~at least they were until Walter turned steam on 
the brine heater section and forgot it. What a mess 
that place was after the pump circulated that red- 
hot brine for a while.” 

Miller looked at Walter. “I never did hear how 
you let that brine heater get away from you,” he 
said. “What were you doing—showing the bakers 
how to make a good loaf of bread?” 

The office door slammed shut after Sneed. The 
packing salesman looked around at us and grinned. 

“T enjoy breaking it off in a guy like that,” he 
said. “I’ve known him from way back and to him 
other people are just a bunch of dumb clucks.” 

“Funny thing, too,” Miller added, “Sneed really 
has a lot of savvy. He’d make somebody a good 
man if he’d just learn that little piece: ‘Let him 
who is without fault cast the first stone.’ ” 
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For Complex Fluid Control Problems... 


DAR 
Specify The New JFLII DODY 


FEATURES 


V Body halves are joined with four bolts 
at junction of valve body and inner valve 
seat for easy access. May be assembled to 
provide either globe or side angle flow. 


V Seats are available in metal, Nylon, 
Teflon or Kel-F. 


V Tight closures without resort to gaskets 
are insured by BS&B Float Ring Seals.* 


Vv Actuator may be quickly oriented to any 
convenient position by means of clamp 
ring mounting. 


V Fewer parts mean simplified mainte- 
nance when handling erosive, corrosive or 
viscous liquids. 


V Standard body materials are cast steel 
or 316 stainless in 1” to 3” sizes with a selec- 
tion of inner valve types. 600 lb. ASA body 
with interchangeable line flanges—150, 300 
and 600 lb. raised face. Other body mate- 
rials available on special order. 


For Complete Information, Ask Your BS&B 
Sales Engineer—or Write for Catalog 70-11. 


OVER 60 E 


as” 


Srack, SIvALts & BRYSON, INC. 


Controls Division, Dept. 4-Q4 
7500 East 12th Street Kansas City 26, Missouri 
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COMPLETE RANGE OF SIZES AND MODELS IN 
BOTH MEDIUM AND HIGH PRESSURE TYPES 


MORE COMPACT THAN EVER.. 


P-952A 


P-952A Steam Turbine and Electric Motor drive gives flexibility in this compact 
Model P-ES2H size No. 25 unit. 


NATIONAL AIROIL 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker 
“C'' Oil and residuums. They will draw fuel oil from above ground or 
underground tanks, preheat it to proper constant temperature and deliver 
it to Oil Burners at an even pressure, best suited for the burners. Our Fuel 
Oil Pumping and Heating Units are the result of years of experience. They 
come completely equipped ready for steam, exhaust, condensate, oil suc- 
tion, oil return, and electrical connections. All valves, regulators, etc., are 
readily accessible. The piping arrangement is easily understood. These 
compact, space-saving units are available in a range of sizes and models in 
both Medium and High Pressure types. For complete details, write for our 
Bulletin 40 —very interesting and informative. 


OlL BURNERS and GAS BURNERS LOW AIR PRESSURE OIL BURNERS 
for industrial power, process and heating AUTOMATIC OIL BURNERS, for small 
purposes process furnaces and heating plants 
STEAM ATOMIZING OIL BURNERS GAS BURNERS 
SLUDGE BURNERS, Steam Atomizing COMBINATION GAS and OIJL BURNERS 
MOTOR-DRIVEN ROTARY OIL FUEL OIL PUMPING and HEATING 
BURNERS UNITS 
MECHANICAL PRESSURE FURNACE RELIEF DOORS 
ATOMIZING OIL BURNERS AIR INTAKE DOORS 
DUAL STAGE, Combining Steam and OBSERVATION PORTS 
Mechanical Atomization SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


TURBINE BOLTS 


Continued from page 113 


slightly fanning pattern from the crys- 
tal. Theoretically, if the waves trav- 
eled in a straight line, it wouldn’t be 
possible to sonically inspect the por- 
tion of the bolt under the chamfer. But 
in actual practice, waves fan out and 
strike the bolt’s outside surface about 
three inches from the test surface.) 

2. Rough-machined or dirty test sur- 
faces will interfere with wave transmis- 
sion throughout the crystal’s face. A 
sharp projection, breaking through the 
fluid couplant. causes unreliable test 
conditions. 

A solid couplant may show “ghost” 
indications which aren’t there when the 
same area is checked with a fluid cou- 
plant. This is because a solid can’t 
give the complete and intimate contact 
provided by a fluid couplant between 
crystal face and test surface. 

3. Diameter-to-length ratio doesn’t 
affect test reliability. Bolts are de- 
signed for the end use in high-tem- 
perature high-stress applications. Any 
bolt designed within the established 
safe load limits of diameter-to-length 
ratio wouldn’t have a ratio that would 
make ultrasonic inspection unreliable. 

Research test program was geared 
to stay within practical limits of equip- 
ment available for field inspection. 
However, we polished several bolt ends 
to see how far we could go in detecting 
fatigue cracks. With polished test sur- 
faces, we picked up a minimum flaw 
depth of 0.040 in. with a 10-megacycle 
frequency. Other frequencies didn’t dis- 
close defects. Cracks. if any, under 
0.040 in. made no indication on the re- 
flectoscope screen. 


SWITCHES 


prene, nitrile rubber or silicone rubber 
with compression springs need no at- 
tention unless a leak develops. If a 
leak does develop, replace the packing 
at the first opportunity. 

Internal leaks. Internal leaks. though 
seldom serious, may develop in cer- 
tain types of gasketed porcelain bush- 
ings. Two different leak conditions 
originate from the arrangement of 
switches and potheads: (1) potheads 
above liquid-filled switch (2) potheads 
below the switch. These are considered 
as separate problems. 

Cable oil- or compound-filled termi- 
nal chambers mounted above a liquid- 
filled switch may develop leaks to the 
switch compartment. Leaks between 
these compartments result in a discol- 
oration of the liquid in the switch, the 
liquid being nearly water-white in new 


Continued from page 127 
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Monolithic refractory linings, properly installed, efficiency and fonger 
service life than any other type lining. 


During operation, the sections of a furnace are subjected to different conditions. Ech 

A. P. Green product has been developed to meet the service requirements of the zone 

for which it is specified. A. P. Green plastic and castable furnace linings installed under 
the supervision of trained personnel give you the full benefit of monolithic construction, 
_ plus the advantages of “zone-rated’’ materials, 


SUPER HYBOND is a special super duty plastic that develops 
high strength throughout its entire thickness... regardless of 
furnace operating temperature. It is ideal for use in spreader 
stoker arches and piers, behind waterwall tubes, and as a seal 
around tubes where they pass through the woll. 


SUPER-PLASTIC . .. a super duty plastic designed for use where 
operating conditions. are unusually severe. Gives excellent 
service in complete monolithic linings, side walls in furnace 
area, flat suspended arches and spreader stoker arches. Patch- 
ing and repgiring firebrick or plastic linings with SUPER- 
PLASTIC results in longer, more efficient service. 


PLASTIC QUIK-PAK...a high duty plastic refractory which 
combines refractoriness, low shrinkage and hot load bearing 


ARG 
Qu 


strength. It is used in constructing monolithic side walls and Wiha 
in patching those portions of watertube boiler linings which 2 rea 
do not require super duty plastic. 


KAST-SET is a high quality refractory castakle which develops 
a strong hydraulic bond without application of heat. Recom- 
mended for convection sections of watertube boilers, baf- 
fles, waterwall backing, linings for stacks, breechings, fives, 
and ducts. 


KAST-O-LITE is a lightweight, insulating castable refractory 
for temperatures up to 2500° F. Used for monolithic linings in 
convection sections of boilers. Reduces heat loss. Insures closer 
temperature distribution and control. 


For properly engineered monolithic linings call your A. P. Green distributor 
— he's listed in the yellow pages of your telephone directory. 


A Pe A. P. GREEN FIRE BRICK COMPANY 
REFRACTORY Mexico, Missourl, U. $. A. 


PRODUCTS PLANTS: Mexico, Mo. @ Woodbridge, N. J. @ Sulphur Springs, Texas 
ace Jackson, Ook Hill, South Webster, Ohio @ Phile., Pa. @ Troy, Idaho 
to Canada: A. P. GREEN FIRE BRICK COMPANY, LTD. 
jan Toronto 15, Ontario 
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W&T V-notch Chlorinator installed at Esso’s Baton Rouge Refinery feeds chlorine at rates 
up to 500 Ibs./24 hr. Units are available with chlerine capacities up to 2000 Ibs./24 hr. 


NEW W8&T V-NOTCH CHLORINATORS, 


used at Oil Refineries, are rugged, 
easy to operate and moderately priced. 


Esso Standard Oil Co. has a W&T V-notch Chlorinator installed 
at their Baton Rouge, La., Refinery. The chlorinator, installed in a 
small shed open to the sun and weather, chlorinates cooling water for 
slime control. 


This type of installation would be considered rugged service for 
other equipment but V-notch Chlorinators are designed for such use. 
They are made of materials that are completely resistant to corro- 
sion as well as weather. They are simple to operate and to maintain. 
In addition, W&T V-notch Chlorinators are an attractive piece of 
equipment, colored green to fit into industrial color schemes. 


For more information about W&T V-notch Chlorinators, send 
for bulletin CD-44. 


WV. WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET, BELLEVILLE 9, NEW JERSEY 


R. P. CATHODIC PROTECTION 


INDIVIDUALLY DESIGNED 
FOR EACH APPLICATION 


to prevent corrosion of 


buried or submerged 
metal structures 


Write for Bulletin E-37 


ELECTRO RUST-PROOFING 
CORPORATION 


30 MAIN STREET, BELLEVILLE 9.N. J. 


SWITCHES 


Continued from page 174 


condition. Dark pothead compounds 
produce a very opaque effect in insulat- 
ing oil or askarel. Such a condition re- 
quires new gaskets or bushings as soon 
as maintenance “outage” or downtime 
can be arranged. In the meantime, test 
samples of liquids taken. Laboratory 
study will assist in determining exist- 
ing conditions. 

Second arrangement consists of a 
pothead below a liquid-filled switch. 
Leaks to the lower compartment or to 
potheads are not particularly harmful, 
unless the liquid in the upper compart- 
ment is askarel. But they may result in 
lowering the liquid in the upper com- 
partment to an unsafe level. Askarel 
attacks insulating compounds and most 
cable insulations — consequently it is 
more important that gasket seals be 
properly made to prevent leakage. 

Compartments equipped with visual- 
type gages are readily checked for 
liquid level; those with pipe plugs or 
hand hole covers will require the re- 
moval of small amounts of liquid 
through petcocks, valves or available 
openings by use of a thief-tube. It’s 
important to check and know the oil 
levels for successful operation of elec- 
trical equipment. 

Nonflammable insulating _ liquids. 
Check askarel-filled switches at three- 
to six-month intervals for the first year 
or two of operation. Test for low dielec- 
tric strength, high power factor and low 
megohm resistance, because a small 
amount of moisture or other contami- 
nate will produce a below-normal in- 
sulation strength. If field checks indi- 
cate possibility of unsatisfactory con- 
ditions, samples from bottom, or from 
bottom and top of chamber, may be ob- 
tained for chemical analysis in the 
laboratory. (See ASTM D-901.) Fil- 
tering the askarel for a few hours 
through activated clay will usually re- 
store the dielectric strength to 26 kv 
or higher, a satisfactory level. When 
Kenetron testing cables, do not exceed 
recommended ASA transformer test 
voltages because ot possible polariza- 
tion (de effect) of askarel. Sixty meg- 
ohms plus may be considered an objec- 
tive value of insulation resistance for 
switch elements connected to bus or 
cable. Liquid power factors should 
preferably be kept down to 5%. Power 
factor values above 5% are not critical 
and result from (1) absorption of 
minor contaminants not seriously detri- 
mental to liquid dielectric strength and 
(2) changes in insulation resistance to 
ground of associated coils or cables. 
Either condition may be corrected by 
filtering through activated clay. A white 
deposit may appear at low temperature 
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MODERN HEAVY-DUTY CAT 
DIESELS FOR EVERY JOB 


D397 


with 
Turbocharger 


650 


Also a Roots blown, naturally aspi- 
rated or spark-ignition engine; elec- 
tric set or torque converter power 
unit. Air, electric or gasoline starting. 


Naturally 
Aspirated 


140 HP? 


Choice of air, electric or gasoline 
starting system. 


Naturally 
Aspirated 


Also available as an electric set 
or torque converter power unit. 
Choice of air, electric or gasoline 
starting system. 


D375 


with 
Turbocharger 


430 HP? 


Also a Roots blown, naturally aspi- 
rated or spark-ignition engine; elec- 
tric set or torque converter power 
unit. Air, electric or gasoline starting. 


D337 


with 
Turbocharger 


310 HP? 


Also available as an electric set 
or torque converter power unit. 
Choice of air, electric or gasoline 
starting system. 


Naturally 
Aspirated 


Also available as an electric set 
or torque converter power unit. 
Choice of air, electric or gasoline 
starting system. 


D342 


Naturally 
Aspirated 


210 HPt 


Also available as an electric set. 
Choice of air, electric or gasoline 
starting system. 


D326 


Naturally 
Aspirated 


200 HPT 


Also available as an electric set 
or torque converter power unit. 
Choice of air, electric or gasoline 
starting system. 


Naturally 
Aspirated 


65 


Also available as an electric set. 
Choice of air, electric or gasoline 
starting system. 


NEW 
D318 


(SeriesG) 
Turbocharged 


Smaller, Lighter, Lower Priced! 
Keeping in line with Caterpillar’s 
continued diesel leadership are 
these new Series G engines. They 
are designed for use in installations 
where space is at a premium. Both 
are small, light and low-priced; yet 
they deliver dependable power with 
the renowned Caterpillar dura- 
bility. Both are available naturally 
aspirated (shown here) or turbo- 
charged. Choice of air or electric 
starting system. 


NEW 
D315 
(Series G) 
Turbocharged 


115 HPt 


Electric Sets 


Dependable electric power, fea- 
turing the new Cat Generator, 
available in standard voltages, 60- 
cycle, in the following KW sizes: 
30, 40, 60, 100, 150, 165, 200, 
225, 250, 315, 350. Also available 
as 50-cycle and DC units. 


Torque Converter Power Units 


Many different arrangements are 
available for each of six Cat En- 
gines. Wide choice of power units 
and wide choice of output shafts. 


+maximum output capacity 


Inits quarter century of diesel leadership, Caterpillar 
research has been responsible for advance after 
advance in the efficiency of these engines. The units 
you see here incorporate the latest diesel develop- 
ments —a modern heavy-duty line that offers you 
hundreds of various packages to meet your require- 
ments for work power or standby power. Whatever 
your original or replacement needs, you’ll find 
exactly the unit you want in this line-up, with 
engines available up to 650 HP (maximum 
output capacity) and electric sets up to 350 KW 
(continuous duty). Leading equipment manufac- 
turers can supply them in the machines they build. 


For complete information about them, see your 
Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. A. 


CATERPILLAR’ 


*Caterpillar and Cat are Registered Trademarks of Caterpiliar Tractor Co 
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DEPENDABLE 


VALVES 


are now 


produced 


No. 107 Globe Valve 


No. 1250 Gate Valve 


No. 912 Globe Valve 


DETROIT 
CONTROLS 


No. 830 Stop Cock 


GUARDIANS OF 
THE PIPELINES 


No. 1296 Gas Cock 


This new association serves only to 
assure users of D, T. Williams Valves 
continued high quality and good 
service in the future as in the past. 
Direct orders and correspondence to 
D. T. Williams Valves, Detroit Con- 
trols Corp., 5801 Mariemont Ave., 
Cincinnati 27, Ohio. 


No. 840 Quick Operating Valve 


DETROIT CONTROLS 


5900 Trumbull Avenue CORPORATION 
Detroit 8, Michigan - — — —— — — = 
Division of AmErtcan-Standard 


SWITCHES 
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in some nonflammable liquids. This 
precipitate, an acid neutralizer and one 
of the components of the liquid, is not 
harmful and it redissolves with an in- 
crease in temperature of the liquid dur- 
ing the next load cycle. 


AIR SWITCHES 


Air insulated switches are classified 
according to interrupting service as (1) 
no current interruption (2) magnetiz- 
ing current interruption (3) load-cur- 
rent interruption. These switches de- 
pend primarily on clean dry air for 
proper insulation strength. Those in- 
stalled indoors are usually in relatively 
clean air of near constant temperature, 
though metallic dusts may be a detri- 
ment in some industrial installations. 

Outdoor switches with breathers must 
be equipped with heaters in areas where 
sudden and large temperature changes 
occur following periods of high humid- 
ity. A good maintenance program in- 
cludes a study of possible abnormal 
weather conditions. Condensation may 
form on cold porcelain insulators, and 
must be dried or wiped off. It can 
usually be avoided by use of adequate 
heaters and maintenance through peri- 
odic checks of the heater elements and 
circuit continuity. 

Switch types (1) and (2) are 
equipped with electrical interlocks and 
usually controlled from transformer 
voltages or by an auxiliary switch con- 
nected to the load side of low-voltage 
circuit breaker. Maintain interlock 
parts in a manner similar to the inter- 
lock program given for liquid-filled 
switches. Type (3) switches are not 
equipped with electrical interlocks. 

Contacts. Auxiliary arc - quenching 
chutes or chambers are used on 
most air switches. Some switches are 
equipped with arc-quenching tubes that 
require replacement or servicing after 
25 to 100 operations. On the other 
hand, deionizing chutes will need to be 
checked only after 20, 100 or 500 oper- 
ations, depending on the applicable 
NEMA rating. Visible erosion of the 
chamber or chute indicates need for 
replacement. Older chutes with fiber 
liners are subject to warping and it 
may be best to replace them with new 
type chutes. Operate switch several 
times and observe entrance of auxiliary 
blades into current interruptors. Free- 
dom of entry is important to correct 
positioning of contacts. Chute open- 
ings should not be over 1/16 in. wider 
than the blade. Inspect arcing tips for 
wear or damage in normal operations. 

Main switch contacts seldom need 
service. However, make an occasional 
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HEAVY WALL CARBON STEEL AND 


4 


20” x 10” Reducing 
2” Wall Thickness 

12” Long Radius 
2%" Wall Thickness 
1%% Chrome 


STRAIGHT REDUCING 


LONG RADIUS LONG RADIUS 
90° ELLS 90° ELLS 


Nominal Maximum The exclusive Midwest method of making all Nominal Maximum 
Pipe Size | Wall Thickness welding elbows from plate instead of tubing Pipe Size | Wall Thickness 

: gives us a FLEXIBILITY OF MANUFACTURE that 
36 1.250 is much greater than by any other process. These 30 2.000 
30 2.000 heavy wall Midwest straight and reducing 26 * 

by 96 2.000 elbows are available in any material that can 24 2.000 
24 1.500 be secured as plate. The maximum wall thick- 20 2.000 
20 1.375 nesses for which we now have equipment are 18 2.000 
18 2.250 indicated by the tables at left and right. And, 16 1.500 
16 2.125 because it is easier to get plate than tubing, 14 1.750 
14 1.750 better delivery is another advantage. Still 
1? 7.000 another is the close tolerances inherent in our = pri 
10 2.000 1.750 
8 1.750 Quality control goes beyond all code require- 6 1.000 
6 1.000 ments. The longitudinal weld of every heavy wall 5 625 
5 625 elbow is completely X-rayed as standard ’ 750 
4 750 procedure in our method of manufacture. 3 625 
3 625 You will find it to your advantage to send us 2% 375 
2h 375 your inquiries. 2 500 
2 .500 


Reductions to all nominal pipe sizes down to 4% 
These straight elbows can be furnished with LONG large diameter. All thicknesses less than those 
TANGENTS at no extra cost. All thicknesses less shown above are, of course, available. 

than those shown above are, of course, available. “Refer to factory. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second St., St. Louis 4, Mo. «¢ Plants: St. Louis, Clifton, N. J. and Los Angeles 


Sales Offices HOUSTON 2—1213 CAPITOL AVE. NEW YORK 7—50 CHURCH ST. 
ASHEVILLE (BOX 446, SKYLAND, N.C.) CHICAGO 3—79 WEST MONROE ST. LOS ANGELES 33—520 ANDERSON ST. ONEIDA, N.Y.—282 NORTH MAIN ST. ; 
BOSTON 27—426 FIRST ST. CLEVELAND 14—616 ST. CLAIR AVE. MIAMI 34—2103 LE JEUNE RD. SAN FRANCISCO 11—420 MARKET ST. r 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


ARGER IMPROV 
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One of 4 Murray type U turbo-gear units installed in a southwest rubber 
plant still giving trouble free service after 12 years in an unprotected out- 
door location. This unit drives an Induced Draft Fan requiring 425 HP at 

683 RPM. The turbine speed is 3500 RPM. & 


@ Murray turbo-gear units for mechanical drive are right at 
home in difficult outdoor installations. Fans, pumps, compres- 
sors, and many special types of slow speed machines are among 
the long list of installations powered by Murray turbo-gear 
units. Murray gears are of the Herringbone or Double Helical 
type and all are pressure lubricated at the point of tooth 
contact. 


IRON WORKS COMPANY 


SWITCHES 


inspection for alignment through ob- 
servation windows. 

Mechanical interlocks between switch 
operating handles and fuse compart- 
ment doors may be damaged by abuse. 
Interlocks, such as Kirk locks on switch- 
operating handles, should be kept free 
by oiling or greasing. Check their oper- 
ation at each periodic inspection and 
adjust them if necessary. 

Cable potheads on air switches are 
serviced in the same manner as those 
on liquid-filled switches except that no 
switch liquid can leak to the pothead. 

When overload or current-limiting 
fuses are a part of the switch assem- 
bly, fuse housings should be inspected 
for corrosion of copper parts and for 
proper clip contact. If abnormal over- 
loads have been experienced, fusable 
elements may need replacement since 
they can be damaged by overheating 
without complete burnout or clearance. 
At the same time, insulators should be 
wiped clean. If fuses are of the hook- 
stick type, one pull out and return will 
help to insure good clip contact. 

Lightning arresters are located in 
some switch housings either above or 
below the switch assembly. A test of 
circuit continuity by the use of an ac 
or de test set will help to evaluate the 
condition of the arresters. 


Continued from page 178 
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Continued from page 81 


nitrogen to form ammonia. This, in 
turn, neutralizes the nitric acid and 
returns pH to normal. 

Irradiation effects. It is difficult to 
run corrosion tests under irradiation. 
Preliminary and scattered data indicate 
that pile radiation is not detrimental 
and in some cases may even prove to 
be beneficial. 

Water tends to decompose under 
radiation. But the back reaction (re- 
combination of hydrogen and oxygen) 
proceeds rapidly and completely in pile. 
So there is little opportunity for oxy- 
gen freed by dissociation to react with 
material in the reactor core. Hydrogen, 
released by simple metal-water reac- 
tion, helps promote recombination. Pile 
radiation has not yet produced any 
corrosive effect of consequence. 

With gamma radiation, the opposite 
effect is observed. Recombination pro- 
ceeds more slowly. In a steam cycle 
system, where there is no free hydrogen 
build-up, some oxygen will be present. 
Any gamma radiation tends to acceler- 
ate oxygen corrosion. So all steam gen- 


Builders of Steam Power Equipment for Three Quarters of a Century 
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erators, exposed to high levels of gam- 
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Cut valve maintenance 
up to 75% 


e Every power plant maintenance man will 
agree that a lot of valuable time is lost when 
hours must be spent in servicing a single high 
pressure valve. That is why Hancock 15007 and 
2500* Steel Valves are preferred for high-tem- 
perature steam lines. They rarely require atten- 
tion, but when maintenance is needed, the work 
takes as little as one-fourth the time ordinary 
high pressure valves demand. Hancock Valves 
stay in the line for servicing. There is no danger 
of ruining internal parts. The bonnet weld is 
permanent — never has to be cut to get at the 
seat and disc area. 


Most design and operating engineers in modern 
steam plants specify these high pressure Han- 
cock Valves with maintenance requirements in 
mind. There is no bonnet joint to leak, no gasket 
to leak, no seat insert to leak! In design, in qual- SIZES: 4" through 2”. Outside screw and 
ity, in construction—in every respect —Hancock yoke. 

1500* and 2500 Steel Valves have every feature SERVICE RATINGS: Screwed and socket 
essential to protect personnel, plant and service weld ends: For all pressures up to 2500 psi 
to customers. So, when you replace high pres- at 1050° F., O.W.G. 6000 psi—100° F. 


r¢ mber th } Flanged Ends: For all pressures up to 1500 
rigid valves, rememb : at when Hancocks go psi at 900° F., O.W.G. 3600 psi—100° F. 
in, valve costs go down! 


Integral hard faced seats, hard faced discs. 


CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for help in meeting your 
needs for revalving projects and new construction. You can depend 
on his recommendation to save you time, trouble and expense. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


VES 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 
VALVES, ‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, 
Watertown, Mass. ‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury, 
Conn. and Inglewood, Calif. ““SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND 
OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


MANNING 
<2 
NI 9 


TRADE MARK 
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How Buell’s Exclusive Rapping Mechanism 


delivers Extra Dust Collection Efficiency 


Buell Cyclones offer two “extra-efficiency” 
advantages: (1) exclusive Shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


For more specific data 

about Buell’s extra efficiency, 
write Dept. 50-D, 

Buell Engineering Company, 


70 Pine Street, New York 5, N. Y. 


MECHANICAL 


ELECTRICAL 


Complementing the extra effi- 
ciency of rapping in Buell “SF” 
Electric Precipitators, the unique 
Spiralectrodes add further effi- 
ciency through 50% to 100% 
higher electron emission, con- 
stantly accurate spacing, longer 
electrode life. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations. 
Ideal for boilers from 100 to 2000 BHP. 


Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 


CORROSION 


Continued from page 180 


ma radiation need an oxygen scavenger 
such as sodium sulfite or hydrazine. 

Temperature effects. At temperatures 
used in pressurized - water reactors, 
changes of 50 to 100 F have little ef- 
fect on corrosion of ferrous materials. 
These alloys behave well in water in 
the 500 F to critical range. and in steam 
in the 500 to 700 F range. 

Temperature effects cause greatest 
concern in fuel elements because of 
high heat fluxes. An autocatalytic reac- 
tion can occur with fuel-element clad- 
ding alloys, which form an adherent 
oxide seal. Temperature drop across 
this film increases as the oxide grows 
in thickness. Temperature of corrod- 
ing surface and rate of corrosion are 
increased. 

Common types of corrosion. Most of 
the conventional types of industrial cor- 
rosion are encountered. Relative im- 
portance to the system is different 
because nuclear equipment must be 
accessible and free from radioactive 
contamination at all times. Corrosion 
failure of any type is of concern be- 
cause of repair, maintenance troubles. 

One special corrosion problem is en- 
countered with the boiler. Steam-gen- 
erator tubes are in contact with both 
the primary coolant and the secondary 
boiler water. Tube material must be 
noncorrosive in pure water as well as 
in boiler feedwater containing chlorides. 
Search is still underway for a satis- 
factory material for this service. It 
must corrode at very low rates in pure 
pressurized water and resist stress 
cracking in chloride solutions. 

Pitting of boiler tubes is also a serious 
problem. Any opening in the tube al- 
lows radioactive primary coolant to en- 
ter the steam system. Sensitive radio- 
activity detectors warn of any primary 
coolant leakage. 

Structural sections and piping thick- 
ness are great enough so that corro- 
sion failure outside of the steam 
generators is almost unheard of. Usual- 
ly conditions in a_pressurized-water 
reactor are not conducive to pitting. 

Galvanic corrosion is not a problem 
because of the very high resistivity 
of the coolant. However, in crevices, 
deep annuli and under deposits, local 
water conductivity can increase enough 
to cause galvanic corrosion. 

Many metals, including the stainless 
steels, increase in size with corrosion. 
Enough allowance must be made to pre- 
vent seizure between parts which move 
occasionally. Intergrowth of oxide film 
can bridge a gap of 0.001 to 0.002 in., 
even though average increase in oxide 
thickness is only a few micro-inches. 

Selecting materials. Reactor mate- 
rials must be carefully screened for 
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MORE 
CAPACITY 


with a 


BURNER 


Increase Boiler Ratings On Present Or 
Planned Equipment 


In all types of Coppus-Dennis FANMIX Burners — 


straight gas or combination gas-oil — we utilize the energy 
of the fuel under pressure to drive the burner fan and deliver 
air in the proper proportion to the fuel flow. This exclusive 


‘pinwheel action” mechanically mixes fuel and air in 


exactly the right proportions for truly radiant, non-luminous 
heat. 


The result is uniform temperature everywhere in the com- 


bustion chamber — no drifting “hot spots’ — and com- 
plete combustion under all conditions. That’s why you can 
release more heat into your present furnace — why in new 
installations you get more heat into smaller furnace space. 


FANMIX Saves On Both Old 
and New Installations 
FANMIX can easily be operated with your present fur- 


nace and stack, requiring only minor changes in other equip- 
ment. Or if you’re planning on new boilers, remember that 
FANMIX relieves the furnace from the burden of mixing, 


creates its own forced draft and 
takes smaller pipe sizes, Which 
means you can plan on reduced 
combustion space, less stack, no 
forced draft equipment and lower 
installation costs all around. 


Get the Whole Story 


Coppus engineers FANMIX 
Burners to meet individual re- 
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quirements, providing complete 
control over heat pattern and com- 
bustion . . . Learn more about how 
‘pinwheel action” can step up 
your boiler performance to peak 
efficiency and economy — as it is 
doing throughout industry. Send 
for Bulletin 410-6. Coppus Engi- 
neering Corp., Worcester 2, Mass. 
Sales Offices in THOMAS’ REGISTER. 
Other Coppus ‘‘Blue Ribbon”’ 
Products in BEST’S SAFETY 
DIRECTORY, CHEMICAL ENGI- 
NEERING CATALOG, REFINERY 
CATALOG, and MINING CATALOGS. 


COPPUS ENGINEERING CORPORATION 
164 Park Avenue 

Worcester 2, Mass. 

Please send Bulletin 410-6 to: 


Company 
Address. . 
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CHESTERTON 444 


How many years of frictionless 
service do you get from 


ammonia 
packing 


Chesterton 444, is the most 
famous of refrigeration pack- 
ings. Frictionless operation is 
obtained by means of an oil 
seal, Elastic backing rings sur- 
rounding the bearing-metal 
alloy rings provide resiliency. 
As each metallic ring seals on 
a film of oil, destructive gland 
pressure is not needed. The 
metal rings are soft enough to 
machine themselves to rod or 


shaft imperfections. The set of 
444 rings is made to bend open 
and slip over the rod or shaft 
without dismantling the ma- 
chine. Uninterrupted service of 
5 or more years is common on 
pumps or compressors handling 
ammonia, freon, steam, 
brine, gas or air. The cost is 
reasonable and delivery prompt. 
Please send for literature. 


A. W. CHESTERTON CO. 
America's Oldest Manufacturer of Mechanical Packings 
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e EVERETT 49, MASS. 


CORROSION 


corrosion resistance, product release 
rate and composition of corrosion prod- 
ucts. Circulating test loop of the type 
illustrated, p 81, is used for this pur- 
pose. Summary of the pertinent proper- 
ties of a cross section of alloys for 
nuclear work, located under the test 
loop drawing, is useful as a general 
selection guide. Additional data are 
available in the open literature.* 

What's ahead? Primary concern in 
early stages was with getting nuclear 
plants running and not with cost or 
availability of materials. The best com- 
mercial products were used. Engineers 
worried about corrosion products and 
not loss of structural material. We are 
now embarked on an era where the 
push is on to build large numbers of 
plants at more reasonable cost. One 
carbon steel generator is now in use, 
and a second is being designed with 
carbon steel throughout the primary 
coolant system, except for the stainless 
clad pressure vessel. Trend to make 
atomic power more commercial will put 
increased pressure on reducing manu- 
facturing and operating costs. Search 
will be intensified for materials that are 
less expensive to buy and fabricate, and 
for water purification systems cheaper 
to construct and operate. 


Continued from page 182 


*R U Blaser_and J J Owens, Special Corrosion 
Study of Carbon and Alloy Steels, ASTM 
Symposium on High Purity Water Corrosion, 
June, 1955 

B Lustman and F Kerze Jr, The Metallurgy 
of Zirconium, NNES Division VII, Volume 
4. Published by McGraw-Hill Book Company, 
1955. 


MARMADUKE 


“BILGEWATER on those Venezuelan 
throttle pullers. Ill tell you hammer- 
and-chisel mechanics about the time I 
cured a sick steam engine in Brazil and 
got treed by some tough customers be- 
fore I could do it.” 

We all listened. Marmy blasted away 
in his foghorn voice. 

“Back in 1928 I signed with a large 
firm for a hitch at their new rubber 
plantation in Brazil. About 214-million 
acres of wild jungle country were being 
cleared for that project. 

“First shipload of American techni- 
cians had left the year before. Once 
there, they’d hired native Indians to 
clear the land, help build houses for 
employees and factory buildings for 
our arrival. We loaded all the power 
plant equipment aboard ship in Ho- 
boken. Most of it was rebuilt recipro- 
cating machinery, torn out of defunct 
stationary plants and old merchant 
ships. (Continued on page 186) 


Continued from page 148 
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FORGED 


As shown photographically here, the streamlined internal contours and the inclined stem construction of the 
Edward Univalve give straight through’ flow — which careful laboratory tests have shown to result in 
pressure drop 25 to 50% lower for Univalves than other globe valve types. Turbulence, too, is greatly 
lowered by these streamlined contours. And lowering turbulence lengthens valve life by eliminating vibration, 
the principal cause of wear in small globe valves. 


But lower-pressure drop and less turbulence are ‘not the ae reasons the Univalve has become an industry 
standard for tough high pressure, high temperature services. Here are just a few of the benefits which add 
up to longer life and lower maintenance for this outstand smerced Steel Valve. 


LONGER PACKING LIFE through a positive backseat and deep 
cooling chamber which protects packing in service. 
Isolation of packing prevents blow-out when 
repacking under pressure. 


PERFECT ALIGNMENT, EASY DISASSEMBLY when 
necessary, through foolproof patented body-bonnet 
connection. 


EXTRA WEARING SEATING SURFACES— 
seat formed by application of 
continuous ring of Stellite to valve body; 
Stellite hard-facing applied to alloy 

steel disk. 


EASY PACKING ADJUSTMENT 
with through bolted, accurately 
guided gland. 


EFFORTLESS SEATING 
with Impactor handwheel 
in sizes 1% in. 
and larger. 


DESIGNED FOR HIGH-PRESSURE, 
HIGH-TEMPERATURE APPLICATIONS 
Two different classes rated for 1500 Ib sp 
at 1023F or 2500 Ib sp at 1033F. 


AVAILABLE IN A WIDE RANGE OF SIZES 
Furnished in 1500 Ib or 2500 Ib pressure 
classes in sizes from 1 in. to 2 in. 


CHECK VALVES, TOO 

Check type Univalves, of spring loaded piston design, 
have the same basic construction as globe Univalves. 
Use them together for all welded construction for small 
pipe lines, eliminating all bonnet joint leakage problems. 


IDEAL FOR BLOW-OFF SERVICES 

Univalves meet all ASME code requirements for 
blow-off service and are adaptable for high 
pressure installations to 3120 psi boiler pressure. 


Get the full story on Univalves, ideal all-purpose 
steel valves—write for Catalog 12G1. 


Rod through Univalve demonstrates Ed wa rd Va Ives, Inc. 


straight thru flow of this valve. Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1230 West 145th Street, EAST CHICAGO, INDIANA 


Another 
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EARN 
EXTRA 
PROFITS 
IN 
SAVINGS | 


MeNally Pittsburg developed this 250 ton per hour sys- 
tem for the EMPIRE DISTRICT POWER & LIGHT CO. 


MeNally Pittsburg assisted in developing this 300 ton per hour system for the 


KANSAS POW 


— With Cost-Cutting 
COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


R & LIGHT CO. 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


Are you paying ‘“‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
your bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’? and be 
sure of year-round efficiency. 


“The Men, Who Krew Coal From The 


McNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Title 


Name 


Company 


_ City and State 
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MARMADUKE 


Continued from page 184 


“Three weeks later we arrived at the 
river port of Belterra, 700 miles up the 
Amazon on the Rio Tapajos. I was in 
charge of erecting the power plant ma- 
chinery. My job would be finished when 
I had the plant shipshape and ready 
for the chief engineer. 

“The boilers were old 160-psi cross- 
drum watertube jobs. They were built 
in 1906 and came out of a New York 
City power plant. Electricity was to be 
generated by three alternators, each di- 
rect connected to a steam engine. The 
three vertical cross-compound steam 
engines had overhung cranks with fly- 
wheel and alternator between the en- 
gine’s frame. Each had a 17-in. high- 
pressure and a 36-in. low-pressure 
cylinder. Engine’s stroke was 30 in. 
At 160 rpm, those old stationary en- 
gines cranked out 760 indicated hp. 

“First we installed the heavy machin- 
ery, then the boilers. All the heavy 
piping had been fitted and prepared in 
the States, ready to hook up. With 
plenty of natives to do the coolie work, 
we started up the power plant a month 
before schedule. 

“After a few weeks of operation, 
most of the bugs seemed to be licked. 
So one Sunday morning, with every- 
thing running OK, I borrowed a rifle 
and started for my first hike up the 
river. There were wild boar in the 
jungle and I aimed to bag one before 
returning to the States. The plantation 
manager had warned us about going 
into the jungle by ourselves, but I 
wasn’t worried. 

“There were wild ducks on the river 
that morning, so I did a little practice 
shooting before tackling bigger game. 
With all those targets, I was down to 
my last two shells before I knew it. 
Just as I started back for camp, a 
snarling wild boar came charging out 
of the jungle. He made a beeline for 
me, clacking his tusks. Before I could 
take aim, four of his buddies showed 
up. That was no time to argue. 

“Don’t ask me how, but next thing 
I knew I was propped in the fork of a 
big tree, about ten feet above my play- 
mates. They started a game of ring- 
around-the-rosie beneath me. They cir- 
cled that tree, snarling, and clacking, 
evidently giving a preview of what 
they'd like to do to me. I got dizzy 
looking at them. 

“Suddenly I started to itch all over. 
The tree was alive with large black 
ants—and so was I! They were inside 
my clothing, biting the hell out of me. 
Those circling pork sandwiches below 
had me so absorbed that I hadn’t no- 
ticed my new friends. 


(Continued on page 190) 
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Up-and Up-and Up-Go POWER DEMANDS 
IN TEXAS 


Neches Power Station, serving 
a fast-growing industrial re- 
gion, ts situated on the south bank 
of the Neches River, near 

During 1956 the installation of an outdoor unit comprising a 
turbine generator with a capability of 111,000 kilowatts, a 700,000 
pounds per hour boiler and associated water cooling tower was completed 
at the Neches Power Station of Gulf States Utilities Company. A second 


such unit is due for completion in 1958. 


These are the seventh and eighth units at the Neches Station 
which first went into operation in 1926 with a single 20,000 kilowatt 
generator and two 1,530 horsepower boilers. The present capability of 
the station is 376,000 kilowatts and 3,000,000 pounds of steam per hour. 


The initial installation and all subsequent additions were designed 
and built by Stone & Webster Engineering Corporation. 


Write or call us for information as to how our experience may 
be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 


| 
Me 


YOU, TOO, Could spend 


a lifetime studying 
HEAT EXCHANGER TUBE 
problems... 


but there's an @asy) way 
to save yourself 


that kind of work 


Simply pick the brand of Heat Exchanger Tube that starts out in life 
as a CONTINUOUS-CAST billet... Scovill Phosphorized Admiralty. 
Only in Scovill’s unique continuous casting process do many carefully 
controlled meits of alloy BLEND together In the casting process 
to produce such SOUND and UNIFORM billets for subsequent 
hot extrusion and cold-drawing into Heat Exchanger Tube. Exceptional 
uniformity of chemical composition and uniform distribution of 


the inhibitor (phosphorus) mean longer tube life. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 
Waterbury 20, Connecticut. Phone PLaza 4-1171. 


HEAT EXCHANGER TUBE For APPLICATIONS FROM MARINE TO PETROCHEMICAL... 
FROM COMPRESSOR INTERCOOLERS TO “CAT-CRACKER” EXCHANGERS ...1IN THESE POPULAR ALLOYS 
Phosphorized Admiralty ¢ Admiralty « Arsenical Admiralty « Naval Brass e Red Brass, 85% « Deoxidized Copper 
Arsenical Copper « Cupro Nickel 10%—20%—30% « Aluminum Brass ¢ Aluminum Bronze,5% ¢ Muntz Metal e Duplex Tube 
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put it up to... 


BEST...AND 
SIMPLEST WAY 
MEASURE 


Furnace Pressure 


2-Gas Pressure 


3- Air Flow 


DIAPHRAGM MANOMETER 


is easy to maintain... stays in calibration 


Taylor Recorder 
1s Taylor's answer to problems of 


Diaphragm Manometer 
measuring furnace pressure, gas pressure, ( 
or (as shown here) air flow. This low-pressure 
Diaphragm Manometer is designed for measur- 
ing vacuum, pressure and differential pressure 
where the range does not exceed 4’’ water and 


Taylor 
Pitot-Venturi 
Flow Element 


static pressure is no more than 5 psig. 


It’s a large 302 stainless-steel convoluted dia- 
phragm in an aluminum housing—built to give 
rugged, reliable service without excessive weight. 


Overrange protection to 30 inches of water. 


Simplified Manometer zero adjustment access- 
ible within instrument case . . . compensation 
for changes in ambient temperature . . . easily 
adapted to range changes. 


MEAN 
e Kxcellent repeatability @ Little maintenance 
@ Easy calibration @ Stays in calibration. ACCURACY FIRST 


Ask your Taylor Field Engineer, or write for 


Bulletin 98175. ‘T'aylor Instrument Companies, VISION - INGENUITY - DEPENDABILITY 


Rochester, N. Y., and Toronto, Canada. 
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R “al 
economy 


in corrosive 
service 


| 
i 
‘<a ' @ Darling rubber-lined iron 
Vo body gate valves, with special 
r® alloy working parts, offer 
trouble-free corrosive service 
= and big savings. Available in 
by: ; rising stem, cylinder or 
motor operated, or quick- 

YY 


ERE’S a Darling gate valve that can save you plenty of dollars 

in corrosive services up to 180° F. This is an iron body valve 
with a hard rubber lining permanently bonded to all exposed interior 
surfaces, and suitable for working pressures up to 150 pounds. 


Equally important, this valve features Darling’s fully revolving double 
disc parallel seat principle which is unexcelled for trouble-free per- 
formance, tight closure, low maintenance and long life. 


Weigh these facts and potential savings, then write for com- 


plete data on these job-proved rubber-lined 
iron body valves. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 8, Pa. 
Manufactured in Canada 


Sandilands Valve Manufacturing Co., i, Galt 19, Ont. | A Ly ES 


MARMADUKE 


Continued from page 186 


“T had been saving my last two shells 
to get a boar. But now I knew I might 
need them to call for help. Just when 
I was ready to go nuts from those ants, 
I heard a shot downriver. Not to waste 
my answering shot, I took a bead at the 
bow of one of those circling boars be- 
low, and hit him in the poopdeck in- 
stead. But my shot had been heard, 
because soon Burt Commiski, my as- 
sistant, and some Indians showed up. 
They were well-armed and _ started 
blasting at my four-legged friends. 
When I finally tumbled out of that tree, 
I was plenty chewed up and felt like 
an overworked bar-room dartboard. 

“Going back to camp, Burt told me 
the boss sent them for me soon as he 
learned I had left the camp alone. Be- 
sides, he added, they were having 
trouble in the power plant and needed 
me pronto. 

“Back in camp, the plantation doctor 
worked me over with some magic salve 
that took the sting out of my perforated 
hide. While he worked on me, I doc- 
tored myself with my own brand of 
jungle remedy. After a few hours, the 
world looked more cheerful and I 
headed for the power plant down by the 
river. 

“Inside, I found the plantation man- 
ager and the engineers standing around 
the No. 2 vertical-compound steam en- 
gines. Pete Mulry was heating up the 
big blow torch. ‘Hold everything,’ I 
yelled when I saw what he was up to. 
‘Let’s see if we can’t dope out a better 
way to do that.’ 

“The chief explained that the en- 
gine’s 10-in. overhanging hp crankpin 
had gotten hot that morning. After 
stopping her, they discovered that the 
crankpin bearing wasn’t getting oil. 
Reason was that the brass bushing, 
pressed into the pin’s end, had turned 
in its bore. Crank was lubricated 
through that bushing. Oil was dis- 
pensed, by a center oiler, through a 
telescope rod that reciprocated with 
the crank. So when the bushing slipped, 
it shut off the holes that fed oil from 
the pin’s center, up through the pin’s 
walls, into the bearing. 

“The 3-in. bushing was pressed into 
a blind hole. In trying to remove it, the 
boys had tapped out the bushing with 
a 2-in. tap. Then they were going to 
screw in a bolt for removing the bush- 
ing against a strongback. But just as 
the tap got home, it broke off flush 
with the crankpin’s end. Having to 
remove a bushing from a blind hole 
with its outside end plugged by a 
broken tap complicated the problem. 
Pete Mulry was going to anneal the 
tap with the blow torch, drill it out, 
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... learns advantages of using 
NONPAREIL Turbine Oil 


In 1939, a Midwestern institution installed a 350 kw. turbine. 
In less than a year, considerable difficulty was experienced 
with oil sludge and deposits. A Standard Oil Company in- 
dustrial lubrication specialist recommended switching to 
NonpaREIL Turbine Oil as a solution to the problem. He 
supervised the draining and cleaning of the turbine system 
and the installation of NonpareIL Turbine Oil. 


The turbine, equipped with NonpareIL, was started up in 
June, 1941. Periodic tests showed that the neutralization 
number of the oil was never above 0.06 mg. KOH /g. Having 
had this experience with Nonparei, Turbine Oil, when a 
new 750 kw. turbine was installed in 1947, only NoNPAREIL 
was considered. In 1954 when a 1,000 kw. turbine replaced 
the 350 kw. one installed in 1939, NoNPAREIL was again the 
first choice of the institution management. 


The reason why NonpareIt can deliver this kind of perform- 
ance is this: NoNnpPAREIL is refined from finest quality oil. An 
oxidation inhibitor is added to Nonpareit which checks 
acidity formation even better than natural inhibitors nor- 
mally found in oil. The inhibiting of acid formation in 
NoNpPAREIL is so complete Standard Oil can guarantee that 
the neutralization number of Nonparert Turbine Oil will 
never exceed 0.15 mg. KOH /g. for the life of the turbine. 


More facts about NonpareIL Turbine Oil are readily at hand. 
Get them from your nearby Standard Oil industrial lubrica- 
tion specialist. There is one of these men in any of the 15 
Midwest and Rocky Mountain states. Or write Standard Oil 
Company, 910 South Michigan Avenue, Chicago 80, Illinois. 


Donald Cripps (right), Standard Oil 
lubrication specialist, hands John 
Edyvean, plant superintendent, framed 
guarantee for NONPAREIL Turbine Oil. 

Providing technical service on lubrication 

problems is work for which Don Cripps is 

well qualified. He’s been doing it for nine 
years at Standard. In addition, he has an 
engineering degree from Michigan State 
University and is a graduate of the 
Standard Oil Sales Engineering School. 


Quick facts about 
NONPAREIL TURBINE OIL 


Does not form acids. 


e Does not sludge. 
e Maintains good demulsibility. 


e Guaranteed to last the life of the turbine. 


A 1,000 kw. and a 750 kw. turbine provide power to this 
Midwest institution. Both have used NONPAREIL Turbine 
Oil since the first day they went into service. 


STANDARD 


| 


STANDARD OIL COMPANY 
(Indiana) 


Mid instituti 
INSTITUTION gets lesson in turbine lubrication 
| 
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Look no further than 
AIRETOOL for depend- 
able, cost-saving tube 
maintenance equipment. 
Precision made Airetool 
tube cutters, cleaners, ex- 
panders, accessory and 
specialty tools meet every 
tube maintenance need. 
Save time and money on 
every job. 


NEW ... AIRETOOL Internal Tube 
Cutter. New single-stage, air-driven 
motor is designed and built by AIRE- 
TOOL. Quickly, inexpensively re- 
moves damaged 
or leaky con- 
denser tubes. Optional 
electric motor for use 
where air supply is not 

available. 


AIRETOOL outside mounted con- 
denser tube cleaner. Lightweight, 
easy - to - use one - man cleaner. 
Cleans completely plugged tubes 
up to 1”. Has high-speed, muffled 
air-motor, built-in flushing sys- 
tem, quick shut-off valve. 


AIRETOOL Automatic Tube 
Expansion Control . . . auto- 
matically, accurately rolls 
tube joints to proper tight- 
ness. Portable unit goes right 
to job site. 


AIRETOOL Tube Removal 
Tools are great for retubing 
a bundle. Quickly and effi- 
ciently remove tubes and 
tube stubs from condenser 
tube sheets. 


Write for illustrated 
literature on condenser 
tube maintenance tools. 
Ask for Bulletin #59. 


BRANCH OFFICES: New York, 
Chicago, Tulsa, Philadelphia, 
Houston, Baton Rouge. 


REPRESENTATIVES ao all principal cities of U.S.A., 
America, Engla Europe, 
EUROPEAN SLANT: Vinardinges, The Netherlands. 


CANADIAN PLANT: 87 Spalding Drive, Brantford, Ont. 


Canada, Mexico, South 
Puerto Rico, Italy, Japan’ and Hawaii. 
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MARMADUKE 


then draw out the bushing. But I didn’t 
like the idea of heating that crankpin 
because it was a shrink fit into the 
crank disk. 

As I stood there, hands in my pock- 
ets, listening to the chief, I kept rack- 
ing my brains for an idea. That job 
had me treed again, temporarily. Sud- 
denly, I became conscious that I was 
toying with the remaining rifle shell in 
my pocket. 

“Land ahoy,’ I yelled, ‘I’ve got it. 
Maybe I didn’t bag a boar this morn- 
ing, but here’s where I bag a bushing.’ 

“T asked for some shotgun shells. 
The plant manager looked at me as if 
I had stripped my gears from being in 
that tree too long. When Pete Mulry 
got the shells, I tore apart enough of 
them to fill the space in back of the 
broken tap with gun powder. The 10-in. 
crankpin had two 3¢-in. oil holes drilled 
to the brass bushing in its center. I 
had the boys insert a %-in. drill into 
the hole nearest the crank disk and 
drill through the brass bushing wall 
that had shut off the oil supply. The 
hole was then tapped and plugged with 
a pipe plug, after I poured it full of 
gun powder. We drilled a 14-in. hole 
through the plug for a fuse. 

“Next I tamped gun powder through 
the broken tap’s flutes, then packed 
the flutes tight with moistened paper. 
After propping some 2-in. planking at 
the crankpin’s end, in the line of fire, 
I heated a long bent wire ’til it was 
red hot at one end and shoved it into 
the tiny hole we had drilled in the pipe 
plug. W-H-A-M! 

“You'd have thought an ammo dump 
had blown up. When the smoke cleared 
away, we found the bushing had not 
only blown out of the hole, but that it 
went right through the 2-in. planking 
like a cannon ball. 

“Our machine shop made a new 3-in. 
bushing and pressed it in tight. Then 
they drilled out the two bushing oil 
holes, through the crankpin holes, and 
hooked up the central oiler. When the 
engine was put back on the line, the 
plantation manager took me to his 
home for dinner. 

“ ‘Mr Surfaceblow,’ he said, handing 
me a glass of gin and tonic, ‘after hear- 
ing how those wild boars and ants 
treated you this morning and then see- 
ing how well you handled that bushing 
problem with gun powder, I'll give you 
some good advice.’ 

“*Fire away,’ I said. 

“ ‘From now on,’ he laughed, ‘stick to 
your own ball park. Stay the hell away 
from the jungle and do all your shoot- 
ing in power plants. That’s where you 
seem to sock a home run every time 
you step to the plate.’ ” 


Continued from page 190 


—STEVE EoNnKA 


POWER * APRIL 1957 


xe> every 
e ot tu 
d 
Sp 
ij 
fa) 
/, 
STOO! 
| 
SPRINGFIELD, OHIO 


A great line of pumps 
all equipped with the 


B&G 
TROUBLE-PROOF 
SEAL ASSEMBLY 


Leak-Proof ‘'Remite’’ Mechanical Seal 


This exclusive B & G feature eliminates the customary leakage which 
occurs where a packing gland is used. A Carbon Seal Ring faces on 
a “Remite” floating seat—a new type of material, so hard it will 
scratch glass—wear-proof and corrosion-resistant. Metal parts are of 
steel, bronze or stainless steel, depending upon the type of service. 
The B & G Mechanical Seal is self-lubricating. 


Take just a moment to examine the design features of 
B & G Centrifugal Pumps. You’ll find plenty of reasons 
why these pumps are giving trouble-proof performance 
through long years of service. 

Vertical split-case construction permits removal of the 
bearing bracket without disconnecting pipe lines or 
motor leads. Solid cast iron volutes—with support feet 
in the larger units—effectively prevent transmission of 
piping strains to the motor. 

The shafts of B & G Centrifugal Pumps are an out- 
standing feature. Made of special alloy steel, they are 


Send for complete data on these 
three outstanding centrifugal pumps 
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B & G Series 1510-B 


Capacities to 1100 GPM, 
heads to 420 ft. 


B & G Series 1531-B 
Capacities to 1500 GPM, 
heads to 420 fi. 


B & G Series 1522 


Capacities to 150 GPM 
heads to 115 ff. 


super-finished and oversized to keep deflection at a 
minimum. The ‘‘Remite’”’ Mechanical Seal— a B & G 
development—positively prevents leakage...and 
impellers are soundly designed to maintain hydraulic 
balance. An oil lubrication system, instead of grease 
cups, assures continuous protection to the long bronze 
bearings of these pumps. 


B & G Centrifugal Pumps are available as all-iron, 
bronze-fitted, all-bronze and stainless steel units and in 
capacities which adapt them to a wide range of industrial 
applications. 


BELL & GosseETT 


¢ P A EK 
Dept. ET-36, Morton Grove, = 


Canadian Licensee: §. A. Armstrong, Lid., 1400 O' Connor Drive, W. Toronto 
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THERE’S A BIDDLE = 
_HAND TACHOMETER | “ib: 


‘Tis here you 


TO IT exchange 


blasts with 


the old b 
YOUR NEEDS 


SURFACE CRACKING UP? 


Fast is east and west is west and never 
a the twain shall meet. In Marmy’s Lost 
Revolutions, I believe the old boy is 


cracking up. Chile and Peru are not 

on the Eastern Coast of South America. 

I never though I’d be smart enough 

to find an error in his wonderful stories. 

Frankly, it doesn’t make any difference 

1G which coast he sailed on for the story 


is still excellent. 
J W Secraves Philadelphia, Pa. 


SLIPPAGE THE BOSS WAS WRONG 


I'm glad an old-timer like Marmy is 

around to keep younger engineers in 
STRESSES touch with the old days. His stories 
LOAD remind me of a tough job I had as 


LUBRICATION chief. 


The owner was always raising hell 


FRICTION with the hand-firing firemen. About 40 
were hired and quit during the first 
POWER TRANSMISSION two years. Then one day he said he’d 
hire firemen personally. 
ETC. Next morning the boss’ new fireman 
had only 40 |b steam, instead of 160 
when it came time to start up. And, 
before the day was over, the boss had 
hired eight different men—but we still 
didn’t have enough steam to start the 
plant. 

That night he admitted he made a 
mistake. He told me that I should hire 
the firemen. That fireroom was _ hot, 
and the fireman had to know his stuff. 
It wouldn’t hurt some of our modern 
armchair engineers to have some of 
that experience. Hope Marmy keeps 
sounding off. 

A L SHea Jamaica, N. Y. 


RUBE AND SLICKER 
Buried Treasure, March 56, is excel- 
RESONANT REED § lent. I enjoyed it thoroughly. Re- 
TACHOMETER. No § minds me of some solutions which 
contact with moving Edison had for solving what seemed 
parts—just touch to difficult problems. He’d ask young as- 
sistants fresh from college to figure 
the cubic area of a light bulb’s inside. 
They’d work on it for days—keep com- 
ing up with different answers. Edison 
took the light bulb, put a hole in it, 
439 filled it with water and poured the 

A M E Ss G. B I D D L E C °. : water into a container of a more regu- 
Electrical & Scientific Instruments x* 

. 1s Kind of story 1s entertaining, a 
CH STREET, PHILADELPHI little challenging and it’s always fun 
* 4 to see the rube outsmart the city slicker. 
H Carey New York, N. Y. 


case of machine or 
motor housing—read 
directly in rpm. 
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UNCERTAIN OPERATING COSTS BOTHER YOU © 


depend on 


the only 


You'll win in the long run by burning 
Bituminous! Today and tomorrow, 
supply is unlimited and the vast 

reserves are right on the threshold of the 
major manufacturing centers. 
Bituminous, too, has the highest 
potential for cost improvement among 
competing industrial fuels. Year in 

and year out new methods and machines 
are designed to control costs 

and improve burning efficiency. 


Let B&O’s Technical Service fit this fuel to 
your long range power plans. 
Ask our man! 


COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 
Baltimore 1, Maryland 

Phone: LExington 9-0400 


BITUMINOUS COALS FOR EVERY PURPOSE 
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endorses Contractor's use of 


electrical bus bar connections 


HATFIELD ELECTRIC CO., INC., nationally-known 
electrical contractor recently completed an electrical bus 
bar installation for the GENERAL ELECTRIC COMPANY 

at Louisville, Kentucky. CADWELD ELECTRICAL 
CONNECTIONS were used on the 2x3 and “4x4 
bus bars that feed the GENERAL ELECTRIC 

plating tanks. 


HATFIELD and GENERAL ELECTRIC 

were completely satisfied with their first experience 
with CADWELD on a multiple bus installation. 
Both companies have been using CADWELD 

for grounding connections for over five years. 


Before figuring your next bus installation, investigate CADWELD. 


CADW 


Erico Products, inc. 


2070 E. 6ist Place 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 


Cleveland 3, Ohio 


More TECHNICAL BRIEFS 


Begins on page 156 


Nuclear power 


The technical problems of designing 
and operating reactors for producing 
electrical power and the problems of 
making them economic. By H H Gott, 
UK Atomic Energy Authority. 

This paper reviews the various types 
of reactor that are potentially available 
for power production. It emphasizes 
that this is already a large scale indus- 
trial and economic problem, and types 
of plant which do not have the backing 
of extensive allied engineering experi- 
ence are at a disadvantage. In a fully 
developed power system involving a 
large number of units the author wishes 
to see parallel operation of gas-cooled 
thermal reactors and sodium-cooled fast 
reactors. 

The gas-cooled reactor produces elec- 
tricity competitively without need for 
enriched uranium fuel or any other iso- 
tope separation plant. Moreover, it is 
inherently safe, perhaps the only reactor 
whose safety can be relied on under 
any foreseeable circumstances. The high 
concentration of fissile material in the 
fast reactor implies a need for a very 
high heat release. This may be difficult 
to achieve for a core with a very high 
gain factor, so a compromise must be 


expected. WPC paper No. 175J12. 


Status report on the pressurized water 
reactor (PWR) plant. By J W Simpson. 

The Shippingport power plant is 
sponsored by the United States Atomic 
Energy Commission to further the 
peacetime use of atomic energy in elec- 
tric power generation. The design, con- 
struction and operation of this full scale 
nuclear power plant will provide much 
knowledge in reactor physics, fuel ele- 
ment and core technology, and com- 
ponent and system design. By actually 
designing, manufacturing, operating 
and maintaining the full-scale compo- 
nents required for such a power plant, 
future plants of a similar type can be 
developed and evaluated with greater 
accuracy. The plant organization will 
serve as a pattern for establishing oper- 
ation forces for nuclear power stations, 
and the facility will also provide train- 
ing for personnel for future plants. 
WPC paper No. 172J10. 


A 180 megawatt boiling water reac- 
tor power plant. By T GC Leclair, Com- 
monwealth Edison Co. 

The principal design features of the 
180,000-kw electrical output dual-cycle 


Directions for ordering papers on page 210 
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FIG. 1 CONVENTIONAL 


REGENERATION 


It has been recognized that break- 
through of ions, chiefly sodium, occurs 
in conventional ion-exchangers, caus- 
ing a contamination of the effluent. 
This is due to layered retention of 
some metallic ions in the resin bed 
during normal operation. Studies 
show that these layers consist of 
Cat+tions near the upper part,Mgt+ 
ions in the middle, and Na+ ions 
through the lower part of the resin 
bed. Conventional regeneration 
does not completely remove the 
bottom layer of sodium ions. When 
back on service, these sodium ions 
are then kicked out and appear as 
contaminants of the effluent. 


Many efforts have been made to 
overcome this undesirable situation, 
with limited success. Now, at last, 


POWER * APRIL 1957 


ILLINOIS WATER TREATMENT CO. 


COUNTERFLOW 


A NEW METHOD OF ION-EXCHANGE THAT 
PRODUCES BETTER QUALITY EFFLUENT AT LOWER COST 


Illinois Water Treatment Company 
has discovered and developed a cor- 
rective method which has been thor- 
oughly tested and has proved con- 
sistently and fully effective. 


The conventional method of re- 
generation is shown diagrammati- 
cally in Fig. 1. One form of the new 
ILLCO-WAY method is shown in 
Fig. 2. The principal feature of the 
new ILLCO-WAY method is the 
upward passage of the regenerant, 
combined with some form of barrier 
to keep the resin bed from expand- 
ing. Previous attempts at upward 
regeneration failed because the low- 
density resin materials now com- 
monly employed have a tendency to 
expand and channel. The result was 
a very inefficient regeneration. In- 
creased concentrations of the 
regenerant only added to costs 
without significantly improving the 
results. 


Actual installation experience with 
the new ILLCO-WAY method shows 
an almost complete elimination of 


REPORT FROM A 
TYPICAL INSTALLATION 


An existing conventional two-bed ion- 
exchange installation in Nebraska was 
converted to the new method described 
above. A study of results and operating 
costs over a six-month period shows a 
substantial improvement in the purity of 
the effluent (from a conductance of 25-5 
micromhos to 6-0.5 micromhos) and a 
great reduction in cost of regenerants 
(from 7.34c per 1000 Ibs. of effluent to 
3.51c). 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR STREET, 


ROCKFORD, 


ACID 


FIG. 2 COUNTERFLOW 
REGENERATION 


sodium contamination uniformly 
throughout each run. Fig. 2 illustrates 
one type of barrier that may be em- 
ployed, namely, a downward pres- 
sure of water which keeps the resin 
bed from expanding. The mixture 
of water and regenerant is drawn 
off by a distributor located near the 
resin face. 


If the purity of the effluent from your 
de-ionization equipment is not satis- 
factory, we suggest you discuss im- 
mediately, with your Illinois Water 
Treatment representative, this new 
and effective method of correcting it. 


*“COUNTERFLOW?” is the trademark 
of Illinois Water Treatment Company 
equipment utilizing a distinctly new 
principle of regeneration. Patent pending. 


ILLINOIS 
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More TECHNICAL BRIEFS 


Begins on page 156 


boiling reactor are the heterogeneous, 
slightly enriched fuel elements, and 
light water heat transfer agent and mod- 
erator. The plant will be constructed in 
northern Illinois and will be owned and 
operated by Commonwealth Edison Co. 

It is the largest all-nuclear plant yet 
proposed and will be financed entirely 
by private funds. The cost will be $45,- 
000,000, or $250 per kw, plus the cost 
of land and overhead. This type of plant 
has distinct possibilities as an economic 
future source of electric energy. In 
certain high-fuel-cost areas of the world, 
it is believed to be competitive now. 


~ THOROUGHLY The companies involved in this venture 
believe that construction and operation 

: a of this plant will make a substantial 

: QUICKL Y contribution to the art of power genera- 


tion and to the more efficient use of 


available energy sources. WPC paper 
No. 171J9. 


Considerations involved in a first nu- 
clear-electric power reactor in New 
England. By R L Fitzgerald, New Eng- 
land Electric System. 

Objectives sought by undertaking a 
| nuclear power project in New England 
joint, swing-frame head, $ ; : at this time are: (1) practical experi- 
and solid brush. ' ie ence in operation and maintenance of a 
nuclear power plant (2) working out 
solutions to problems such as public 
liability insurance coverage, regulatory 
requirements, employee and public rela- 
Our large stock of Rotojet air-driven and water- tions (3) development of efficient oper- 
driven tube cleaners, accessories, and repair parts ating procedures for an integrated nu- 
for straight and curved tubes, pipes, and transfer clear, hydro and conventional steam 
lines is available to meet most requirements with- power supply system (4) stimulation to 
out delay. ae ang for 43 years 
assures satisfactory results from any Rotojet equip- . 
ment we Send for bulletins 1-410 dustry in Now 


and R-105. For quick action wire or phone, Feel Englend is high, 
HUmboldt 3-0570. relative to the low United States ay- 


erage. This accentuates interest in a 
potentially cheaper energy source. The 
ROTOJET Model C-526 best choice of reactor type for reliabil- 
Air-driven Motor with ity, reasonable efficiency and adaptabil- 
pivot head and ity to future developments at this time 
universal joint. 
appears to be the pressurized light 
water - cooled - and- moderated design 
which has already proven its technical 
feasibility in the submarine Nautilus. 
WPC paper No. 173J11. 


the development of the nucleonics in- 


ROTOJET Model C-525 
Air-driven Motor with 
swing-frame head and i Economics of nuclear power. By U M 
' ? universal joint. Staebler, U.S. Atomic Energy Comm. 
ROTOJET Junior 7 ; There can be little doubt that nuclear 
Motor, universal joint, 4! AN power plants wi ecome an 
cone cutter. ’ 
\\ ROTOJET Junior Model C434 \\ part of the world s power system of the 
,./ Air-driven Motor, flexible \\Q future. Increasing energy demands and 
coupling, expanding brush. A decreasing supplies of conventional en- 


ergy sources will necessitate increasing 


ELLIOTT COMPANY- ROTO DIVISION 


Tube Cleaner Specialists Since 1910 


irecti deri 210 
153 Sussex Avenue, Newark, N. J. 
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tor DEPENDABILITY pus ECONOMY 
GENERAL PUMPING SERVICE 


I-R Single-Stage, Horizontally-Split Centrifugal Pumps 
offer many features for trouble-free performance 
and low operating and maintenance costs 


For capacities from 250 to 2400 gpm and heads to 350 ft., the DMV and 
DHV Pumps shown at the left provide important savings in floor space and 
Virtual immunity to stuffing-box and lubrication problems. Ali units are 
equipped with double mechanical shaft seals that eliminate stuffing-box 
maintenance and pre-lubricated sealed ball bearings that require no atten- 
tion or lubrication for the life of the pump. For complete details, send for 
Bulletin 7248-A. 


Cross section of Maintenance- 
Free class DMV and DHV 
pump with double mechani- 
cal shaft seals and prelubri- 
cated sealed bearings. 


The standard line of I-R single-stage, horizontally-split 
pumps, of which the Class ALV unit illustrated is typical, 
covers the broad operating range from 25 to 50,000 gpm 
and heads from 20 to 350 ft. Extra-deep stuffing-boxes are 
equipped with seal cages for the supply of sealing liquid 
from pump discharge passage or an external source. Two- 
piece split glands are easy to remove and replace for repack- 
ing the box. All of these pumps can be provided with any 
desired type of drive. 


Ingersoll-Rand also offers a complete line of single- and multi-stage 
pumps of both the horizontal and vertical type. Your I-R representative will 
be glad to give you complete information on the pumps best suited to your 


Cross section of Class ALV specific requirements. 


single-stage pump with con- 
ventional stuffing-boxes and 
shaft bearings. 


FIRE PUMP SERVICE 


I-R Fire Pumps have been completely approved 
by the National Board of Fire Underwriters and the 


Associated Factory Mutual Fire Insurance Companies 


Except for details of pump fittings, I-R Horizontal Fire Pumps are identical 
to the general-purpose units shown above. Fully approved for permanent 
installations of the hose line or sprinkler type. they provide dependable fire 
protection for public buildings, small cities, factories, shipyards, hotels 
and mines. 

I-R Horizontal Fire Pumps are available, with any desired standard 
fire fittings, in capacities of 750 and 1000 gpm at 100 and 125 psi, or 1500 
and 2000 gpm at 100 psi. Vertical Units are also available for 750 and 
1000 gpm at 100, 125 and 150 psi. Send for Bulletin 7226. 


External view of a 5FUV Fire 
Pump equipped with grease- 


bl Ingersoll-Rand |fR 


10-453 11 BROADWAY, NEW YORK 4, N. Y. 


PUMPS + CONDENSERS COMPRESSORS DIESEL ENGINES AIR AND ELECTRIC TOOLS + VACUUM EQUIPMENT 
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an automatic fuel with all the 
PFeatures needed for safe, dependable operation! 


‘ yt-off Valve 
eeuillotine” Oil Safety Shut-0 
JS “Guillotine shut-off Vol 


S “Guillotine” Gas Safety 

J One Second Flame-Failure Shut Down 
/ Low Gas Pressure Interlock 

/ High Gas Pressure interlock 

JS Low Oil Pressure interlock 

/ Positive Oil Atomizer Interlock 

/ Automatic Hot Oil Circulation 

S Built-in Electric Oil Heater 


Drip-proof Atomizer 
S Standard Components — Wo 


ridwide Service 


Peabody’s PK-54 Burner—and only the PK-54 Burner 
has all these “premium-safety” and operating features... 
that's why the PK-54 is “first-choice” of the nation’s lead- 
ing boiler manufacturers and experienced, progressive 
Consulting Engineers. 
Designed around a simple, basic concept, the PK-54 offers 
a high degree of flexibility. It will accommodate: all stand- 
ard liquid or gaseous fuels * semi or fully automatic opera- 
tion * positioning or metering combustion controls ¢ electric 
or pneumatic systems * all standard electrical supply 
voltages. 
Your BEST BUY in an industrial automatic burner! 


PEABODY ENGINEERING CORPORATION 


232 MADISON AVENUE, NEW YORK 16, N. Y. 


OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


More TECHNICAL BRIEFS 


Begins on page 156 


Requirements for power reactors will 
vary, depending upon regional differ- 
ences. It is unlikely, therefore, that a 
single reactor concept will emerge as 
the best for all civilian power produc- 
tion. Rather, a variety of types can be 
expected to find practical application. 

Unfortunately, very little factual in- 
formation is available on the economics 
of nuclear power. Under some condi- 
tions, nuclear power costs of seven mills 
per kwhr or less might be achieved in 
the United States from plants with 
100,000 kw or more generating capabil- 
ity. Achieving low cost nuclear power 
depends upon solving many technical 
factors affecting the cost of power pro- 
duction. WPC paper No. 170J8. 


Status of nuclear power technology. By 
W K Davis, U.S. Atomic Energy Com- 
mission. 

Economic nuclear power is not yet 
here except, perhaps, for very special 
circumstances, but it does seem quite 
possible and feasible even in the United 
States where we have large resources 
of conventional fuels—but fuels which 
perhaps can be conserved for more im- 
portant uses. 

Sufficient knowledge has been gained 
to proceed with the design, construc- 
tion and operation of several different 
types of reactor systems. Major ad- 
vancements in technology will be re- 
quired, however, before competitive 
costs can be achieved. Several years will 
be required for achieving even the early 
goals both because of the technical dif- 
ficulties and because of the time re- 
quired for the first plants to be built 
and operated. WPC paper No. 169J7. 


Atomic fuels. By F H Spedding, Iowa 
State College. 

A number of basic factors that de- 
termine the type of fuel elements or as- 
semblies which would be used in an 
economical power reactor are discussed. 
Particular emphasis is placed on factors 
that markedly influence the reactor de- 
sign, the desirable fuel cycle to be used, 
and net cost of producing power from 
such reactors. WPC paper No. 129]J5. 


Atomic energy progress in Sweden 
1945-1955. By H Brynielsson, Swedish 
Atomic Energy Co. 

Sweden has no coal or oil deposits 
worth mentioning but in her alum shale 
deposits she has an abundant but low- 
grade raw material for uranium. Atomic 
energy therefore must be of great inter- 

(Continued on page 204) 
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This New Foster Wheeler 

COOLING TOWER TEST CENTER 
is your assurance of 

higher cooling efficiency and long tower life 


Oo™ 40 years of experience notwithstanding, research contin- fl Large Commercial Size Cooling Tower, 30’ 

ues to play an important part in Foster Wheeler cooling by 30’ ground area and 44’ height, with re- 
tower work, Latest addition to FW cooling tower research facil- movable casing panels for testing of various 
ities, is the fully equipped test center shown above. Here every materials. Includes provision for measuring 
detail of design is subjected to exhaustive and precisely measur- temperatures, pressures, water and air flow 
able tests under conditions identical to those encountered in throughout the tower, with the ability to vary 
actual service. In addition to proving the superior thermal and these conditions over a wide operating range. 
mechanical design of FW Cooling Towers, this research is con- 
tinually helping to develop new and improved construction 
methods and materials, for higher performance standards and 
longer cooling tower life. 

For complete information on the new line of Foster Wheeler 

Induced-Draft, Counter-Flow Cooling Towers, send for Bulletin 3 Complete Indicating and Recording Instru- 
No. CT-56-11. Foster Wheeler Corporation, 165 Broadway, New mentation facilities for precise measurement 
York 6, N.Y. of all tower test and psychrometric data. 


2 small-scale Pilot Tower for preliminary ex- 
ploration. 


FOUNDER MEMBER 


W FOSTER WHEELER (a 


NEW YORK * LONDON «¢ PARIS © ST, CATHARINES, ONT. 


Ti TUTE 
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Faster installation! Rectangular condensers can be 


shipped in “bigger chunks’’. . . less field welding. 


WESTINGHOUSE RECTANGULAR 


Waste no space! Rectangular condensers require less 


headroom, fully utilize all space under turbine. 
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CONDENSERS ...another great 


timesaver for station 


erection schedules 


SAVE TIME—Basic simplicity of rectangular condenser 
design makes it possible to ship “bigger chunks of 
capacity.”’ Building-block assembly speeds rigging; field 
welding is drastically cut. With its flat base, it is quickly 
and easily leveled. Westinghouse rectangular condensers 
can get you on the line faster. 


SAVE SPACE—As station ratings go higher and higher, 
equipment gets bigger. That’s when space utilization 
takes on increasing importance. Westinghouse rectan- 
gular condenser design uses all the space under the 
turbine—wastes none. 

BOOST EFFICIENCY —Two things, above all, you want 
from a condenser: Lowest possible absolute pressure, 
maximum reheating and deaeration of condensate. With 
its two-compartment radial-flow design and consequent 
short steam path to center air offtakes, a rectangular 
condenser provides lowest pressure drop. Uniform fall 
of condensate and the counterflow of steam from the 
lower steam belt liberate oxygen and assure deaerated 
condensate at saturation temperature. 

Get the full story on Westinghouse condensers, circulat- 
ing pumps, condensate pumps and air ejectors 
from your Westinghouse representative; or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 


you CAN BE SURE... iF ITS 


Boost efficiency! Lowest pressure with maximum re- 
heat; condensate falls uniformly through belt of steam. 
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More TECHNICAL BRIEFS 


Begins on page 156 


est for the future energy supply of the 
country. 

Atomic energy work is divided be- 
tween two organizations, the Atomic 
Energy Commission and the Atomic 
Energy Company. 

In July, 1954, the Company started 
the first Swedish experimental reactor 
R 1 in an underground laboratory in 


i Stockholm. This reactor provides in- 

be D @] U B L E vo L U T E . ne about the running of reactors 

and the arrangements for regulation 

B l L E R E E D U M p control and measurement, 
against radiation, etc. 


for the ultimate in dependability As the next step there are plans to 


build a development reactor with the 


IN HIGH PRESSURE SERVICE highest possible neutron flux and with 
: facilities for carrying out experiments 
at high temperatures. For this reactor 


4) and future experimental work in the 

beeen ~ reactor field, the Company has acquired 

an area of about 300 acres at Studsvik, 

. about 80 kilometres south of Stockholm. 


Disposal of atomic wastes in the atomic 
energy industry. By A E Gorman, U.S. 
Atomic Energy Commission, and G E 
McCallum, U.S. Public Health Service. 
= - While the power industry is making 

Type MSB, Horizontally-Split extensive plans for world wide use of 

Case, Multi-Stage Boiler Feed Pump field proven for atomic energy, it must also evaluate the 
1200 Ibs. working pressure. Integrally cast cross-overs and evenly spaced environmental problems associated with 
case bolting located uniformly close to the shaft center line, enclosing a release of radioactive and toxic wastes 
minimum pressure area, eliminate case distortion and inter-stage jetting. from this new industry. Important con- 
siderations are careful selection of sites 
for nuclear reactors and chemical plants 
for processing fuel elements. United 
States experience in resolving these 
problems has called for co-operation 
at high technical levels by many pro- 
fessions. Furthermore, it has indicated 
that site selection and waste disposal 
are important considerations in plan- 
ning plant facilities and obtaining ap- 
proval of public health and safety offi- 
cials in locating new plants, especially 
Type CP, Multi-Stage, Double-Case Boiler Feed Pump with forged outer | in the more populated areas. WPC 
barrel for high pressure service. ee paper No. 130J6. 

All BINGHAM Boiler Feed Pumps feature: (1) “Double Volute” con- | 
struction, resulting in full radial balance of the rotating element through- ua The disposal of waste waters and gases 
out the entire operating range of the pump. (2) Double suction first |~ in a nuclear power program. By H J 
stage for low NPSH. (3) Balanced axial thrust (no balancing drums | Dunster, D R R Fair, and A S McLean, 
needed). (4) Kingsbury Thrust Bearings. (5) Stuffingboxes subjectedto | — U. K. Atomic Energy Authority. 
suction pressure only. (6) Design for High Speeds. ; 


The principal sources of radioactive 
wastes are reviewed and their relative 
| Ee importance is indicated. Both reactors 

SALES AND SERVICE OFFICES and chemical processing plants are con- 

Boston, Mass. New York City, N.Y. sidered. Typical methods of disposing 

Chicago, III. Philadelphia, Pa. of these wastes are outlined and, as an 

SINCE 1921 Re Dallas, Texas San Francisco, Calif. example, a briei indication Is given 0 

Denver, Colo, Seattle, Wash. the practices adopted in the United 

Houston, Texas St. Louis, Mo. 
BINGHAM PUMP COMPANY Kansas City, Mo. St. Paul, Minn. Kingdom. It is concluded that the tech- 
General Offices: 2800 N. W. Front Ave., Portland 10, Oregon Los Angeles, Calif, Tulsa, Okla, 


New Orleans, la. Toronto, Ont., Can. 
Factories: Portland, Ore. + Vancouver, B. C., Canada Vancouver, B. C., Canada 
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HOW ABOUT 
AVAILABILITY? 


HOW ABOUT 
QUALITY? 


HOW ABOUT ( 
IDENTIFICATION? 


HOW ABOUT 
YOUR REPUTATION? 


Why try to cut corners with Qurition“Monrk? fittings? 


Ma Unknown welding fittings are as risky as unmarked turns on a 
Sy busy highway. These blind spots in an expensive piping project 
fittings} You cause slow-downs, confusion, trouble . . . waste time and money. 


can tell them the lack o A ‘ 
complete, permanwut identifi- Question Mark” fittings may look like a bargain on the price 


cation of man er, wall P P 
tag, but watch out for the after-costs . . . poor fit-up, impaired 


aside” incteeainene quality, questionable supply, lack of engineering service! Your 


C) reputation is at stake! 


A message in the interests of top quality piping... 
by Tube Turns, Louisville, Kentucky. 


+ 
WAN m 
\ / ff Pd | 
“4 
ual tok 
: 


He knows he’s getting the exact fitting specified on the blueprint because 
each TUBE-TURN product is clearly marked with all designations. 


You save purchasing time, get prompt delivery, speed 
up installation, and help assure reliable piping perform- 
ance when you specify TUBE-TURN* Welding Fittings 
and Flanges. They meet all American Standard and 
Safety Code requirements. Each product is permanently 
marked with complete size and material designation. 
Your nearby Tube Turns’ distributor gives you prompt 
delivery from the complete-line stock, and makes avail- 
able Tube Turns’ unmatched engineering service. 


You know your piping investment is safeguarded goer 
when you specify and buy Tube Turns’ products. needs promptly from the complete line of more 
than 12,000 Tube Turns’ stocked items. 


The Leading Manufacturer of Welding Fittings and Flanges 


*“TUBE-TURN” 
LOUISVILLE 1, and “tt” Reg. | 
UR ¢ KENTUCKY U. S. Pat. Off. 


A Division of National Cylinder Gas Company 

DISTRICT OFFICES: New York « Philadelphia Pittsburgh Chicago Detroit Atlanta New Orleans Houston Midland 
Delles Tulsa Kansas City Denver Los Angeles San Francisco Seattle 

In Canada: Tube Turns of Canada, Ltd., Ridgetown, Ontario Toronto, Ontario Edmonton, Alberta 


| Ss h id pipi isk ith k fitti 
ave mannours...aVvoid piping risks WI nown fittings 
At 
my 
: | 
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pecify Consolidated 
TYPE 1551. Cast Bronze Body. For 
package-type and fire tube boilers, 
air tanks and other classes of un- 
fired pressure vessels. Sizes: 3%” 


through 3”. Pressures: up to 300 psi. 
Temperatures: up to 450° F. 


Get protection you can be sure of — whatever your working pressure. 
Specify Consolidated Safety Valves. Thousands of installations, in both 
large and small steam generating plants, attest to their complete reliability 
under all types of service conditions. 


Many Consolidated Valves, with bronze body, are widely used for steam, 
air and water service; many more are installed in power plants as auxili- 
aries to Consolidated Steel Safety Valves. The cast iron and steel types 
are proving their dependability daily on low pressure boilers and those 
operated at super-critical pressures. The five different Consolidated Valves 
pictured here are representative types but the line is so complete, proper 
selection is no problem. 


Consolidated Safety Valves are ruggedly built for long service life. Each 
type incorporates the fewest possible working parts for greatest efficiency. 
Precision craftsmanship assures positive, tight closing after operation. 
Through skillful engineering, vaive adjustment and maintenance are 
made simple and easy. All these essentials contribute to outstanding per- 
formance, safety and economy. 


TYPE 1511. Cast Iron Body. An all- 
purpose safety valve for steam gen- 
erator service. Cuts cost per pound 
of steam discharged. Sizes: 112” 
through 6”. Pressures: up to 250 psi. 
Temperatures: up to 450° F. 


Just send us details of your particular service requirements and you will 
receive correct valve recommendations. Or 
write for Catalog 700A. 


MAXIFLOW. Cast Carbon Steel or 
Cast Alloy Steel. A safety valve 
with the greater discharge capacity 
and shorter blowdown demanded by 
high pressure, high temperature 
steam generators. Sizes: 11/2” through 


ELECTROMATIC. Carbon Steel or Alloy Steel. An elec- 

trically actuated relief valve for boiler service. Operable 

automatically, manually or cut out of service by setting 

remote control switch. Supplements spring-loaded safety 

valves — conserves power and increases efficiency of 
steam generating plants. Sizes: 21/2” 
through 14”. Pressures: up to 2500 4”. Pressures: up to 2500 psi. Tem- 
psi. Temperatures: up to 1100° F. peratures: up to 1050° F. 


TYPE 1415. Cast Steel Body. For 
water tube boilers, mechanically 
fired fire tube boilers, accumulators, 
unfired pressure vessels and pipe- 
lines. Sizes: 42” through 6”. Pres- 
sures: up to 900 psi. Temperatures: 
up to 900° F. 
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In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


CONSOLIDATED S“FETY VALVES 


MAXWELL 


A product of MANNING, MAXWELL & MOORE, INC. sTRATFORD, CONN. 

MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED SAFETY VALVES, ‘AMERICAN. 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW- 
BOX" AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


MANNING 
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THE QUALITY NAME IN TUBE EXPANDERS...SINCE 1892 


nical problems of waste disposal are 
already yielding to investigation and 

that there is no suggestion that the 
SERIES 255 realization of nuclear power will be 


Tube Expanders — For delayed on this account. WPC paper 
Heat Transfer Units. No. 100J3. 


Made in Tube sizes 
through 142” and 
with Rolls up to 24” 
long. 


Mechanical engineering features of the 
Calder Hall nuclear power station. By 
R F Bishop, R W Horseman, G W 
Grossmith, R H Kelsall, K J Cunning- 
ham, W R Wooton, A T Bowden, R V 
Moore. 
This paper gives an account of some 
mechanical features of the Calder Hall 
SERIES 270 nuclear power station which have been 
designed and supplied by contractors 
to the Atomic Energy Authority. An 
introduction by the project’s Chief En- 
gineer reviews the scheme as a whole, 
available for heavier and discusses some major items of plant 
such as vessel, fuel 
. charge machine, control gear, fuel ele- 
35) Write for New Bulletin “C ment monitoring equipment, boiler 
plant and gas circulating system. Al- 
though the complete project is a new 
The Gustav WIEDEKE Company one, substantial parts of the engineer- 
ing work are very closely related to the 
Dayton I, Ohio i} | . normal products of their designers and 
constructors. So the central design team 
of the Atomic Energy Authority has 


been able to draw on suitable experi- 
ence. WPC paper No. 239]16. 


Tube Expanders—Now 
standard for tube 
sheets up to 6” thick. 

Longer reaches 


Nuclear generation and the future 
power system in Great Britain. By J C 
Duckworth, P J Squire, V G Newman. 

Britain is faced with the prospect of 
a rapidly increasing gap between home 
production of coal and national energy 


Refrigeration Serves Big requirements. 


From forecasts of electricity require- 
e 
ments up to 1980 and the proportion 
Armour Laboratories which, it is expected, will be supplied 
from indigenous resources, estimates are 
A and Co. use “cold” in many ways in their great Pharmaceutical . . 
ichecutediea, vuluaty opened near Kankakee, Ill. These uses include air con- derived of the scale of nuclear plant 
ditioning, biological process work, cold storage, heat-pump service, and installation that would be needed to 
research. make good the deficiency. On this basis, 
Temperatures can be held anywhere between —45 and +45 degrees F., by the end of the period under review, 


but usually go no lower than —10. F , ‘ all of the country’s base-load would be 
Here a 2-stage Frick system of 1422 tons refrigerating capacity operates generated by nuclear plants. However, 


pas amy in Chicago capacity would still be of conventional 


i type. The scope for pumped storage is 
that examined and the conclusion reached 

—  frigerating, air conditioning, 
| ice making or quick freezing that with progressively increasing nu- 
* job of yours, look to depend- clear generation the case for its adop- 
S able Frick equipment. Sales- tion will be considerably enhanced. The 
S engineering and service, the siting of nuclear stations is discussed in 
world over. Let us submit es- relation to their technical characteris- 
timates now: write, wire or tics and the economic factors relevant 
phone to the operational efficiency of the sup- 
DEPENDABLE REFRIGERATION SINCE 1882 ply system. WPC paper No. 194J13. 


Four of eight ammonia compressors “RICK CO 
furnishing refrigeration at tempera- 


= i for orderi: 210 
tures down to —45° F, WAYNESBORO, PENNA. U.S. A. Directions for ordering papers on page 
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Hall Industrial Water Report 


NUMBER 2 


A New Broom Sweeps Water Clean 


Coagulant aids are not new, but, just as in the old saying, the newer | 


types of coagulant aids are helping the common coagulants to sweep 
water freer of suspended matter at lower chemical and operating costs 
and higher clarifier flow rates. The cleaner water solves problems where- 
ever water is used; in boilers, municipal systems, cooling systems, waste 
disposal, oil well floods. Hall Laboratories engineers are fully informed 
on what various aids can do and are ready to help you with your clari- 


fication problems. 


Flow Rate Doubled 
With Coagulant Aid 


Carryover of floc from large clari- 
fiers in a southern plant was a seri- 
ous problem because the suspended 
material adsorbed from the water 
the glassy phosphate added for con- 
trol of corrosion in the extensive 
cooling system. 

Water used for cooling purposes 
was clarified with ferric sulfate and 
ground calcite. There were no filters, 
so good clarifier operation was es- 
sential. But the floc formed was so 
fragile and had such poor settling 
characteristics that the plant oper- 
ated at one-half capacity part of the 
time to avoid losing the sludge 
blanket. During these periods one- 
half of the cooling water used was 
not clarified. 

Hall Engineers M. C. Scott and 
V. M. Marcy substituted 6 ppm of a 
Hagan Coagulant Aid for the calcite. 
The large, tough floc resulting per- 
mitted operation of the clarifiers at 
full load and with greatly reduced 
chemical feed. 

A water of satisfactory quality is 
now being produced at a saving of 
approximately 50 per cent in chem- 
ical cost. As a bonus, there are po- 
tentially greater savings resulting 
from the improved water conditions 
and protection from corrosion. 


From Muddy River 
To Deionized Water 


The water used in the electrolytic 
tinning lines at a Pennsylvania steel 
mill must be free from suspended 
material and low in dissolved solids. 
To make water of such high quality 
requires complete clarification and 
deionization. 
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Until approximately a year ago 
the first important step of removing 
suspended matter from the muddy 
river water was accomplished with 
aluminum sulfate and lime in clari- 
fiers. The quality of the water going 
to the deionizers was not all that it 
should be because the sludge blan- 
kets were sensitive to increase in 
upflow rates and there was trouble 
with settling of floc. 

Hall engineer D. E. Noll recom- 
mended the use of a Hagan Coagu- 
lant Aid to improve clarifier opera- 
tion. Results were successful. The 
sludge blankets stabilized and the 


floc toughened and settled more | 
rapidly. Time-consuming jar testing | 


previously used for control has been | 


completely eliminated. Feeds of alu- 
minum sulfate and lime were re- 
duced approximately 30 per cent 
with corresponding reduction in 
chemical handling and storage space. 

An additional saving resulted from 
reduction in regeneration chemical 
cost at the deionizing plant. Coagu- 
lant aid has surely carved a niche for 
itself in this plant. 


Clarifying Potable Water 


A Western Pennsylvania munici- 
pal water plant had trouble with floc 
formation when clarifying with lime 
and aluminum sulfate. This plant 
clarifies and filters 15 to 20 mgd of 
river water in a conventional sedi- 
mentation basin. Coagulant aids 
have eliminated the difficulty. Oper- 
ating experience showed that both 
activated silica and a Hagan Coagu- 
lant Aid greatly improved floc for- 
mation at approximately the same 
chemical cost. The plant chose Hagan 
Coagulant Aid because operating 
cost was reduced by dry-feeding it 
in comparison with the more time- 


Hall Laboratories — Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 


consuming task of preparing the 
activated silica sol. 


An Aid to Silica Removal 


Turbidity in the effluent from the 
hot-process unit was affecting silica 
removal at a paper mill in Virginia. 
Carryover of suspended material be- 
came particularly severe on sudden 
load surges. Often the particles were 
so finely divided that they passed 
through the anthracite filters to the 
paper mill boilers. 

The raw makeup water for the 
600-psig boilers contains 230 ppm 
bicarbonate, 30 ppm silica, practi- 
cally zero hardness, and about 3 
ppm of naturally occurring phos- 
phate. Hydrogen cycle exchangers 
reduce the high alkalinity, while the 
following treatment with caustic soda 
and magnesium sulfate and oxide in 
the hot process unit reduces the 
silica concentration of the filter efflu- 
ent to about 2 ppm. 

Hall engineer C. F. Raines decided 
to try a Hagan Coagulant Aid for 
better settling of suspended matter 
in the hot-process unit, even though 
there had been no previous experi- 
ence with the Hagan aid for such 
an application. 

A few ppm produced amazing re- 
sults. The effluent from the unit was 
clear even before filtration and the 
filter effluent was sparkling clear. 

In addition to reducing sludge 
carry-over, the 8-10 ppm coagulant 
aid feed resulted in the same degree 
of silica removal with 15 per cent less 
magnesium salts. 

Both the plant operating staff 
and engineer Raines are justifiably 
pleased with the truly outstanding 
improvement in water conditions. 


Industrial Water Problems 
Require Special Handling 


There are no “‘stock answers’’ to 
industrial water problems. For in- 
formation write, wire or call Hall 
Laboratories, Division of 
Hagan Chemicals & Controls, Inc., 
Hagan Building, Pittsburgh 30, Pa. 


Water is your industry’s most im- 
portant raw material. Use it wiselv. 
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GATE HOISTS 


Designed and built in a wide range of 
capacities from less than one ton to over 
one hundred tons . . . from the smallest 
hand operated to the largest motor oper- 
ated gate hoist, MURCO Gate Hoists have 
behind them over sixty years of designing 
and building experience. During that time 
we have developed many designs and pat- 
terns. In planning gates and gate hoists, 
we suggest you write us before your over- 
all plans are complete . . 


. it may save 


you time and money. We may have designs 
and patterns to fit your special require- 
ments. 


Write for complete information and 
Engineering Department recommen- 
dations to meet your specific power 
dam requirements. 


>- 
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More TECHNICAL BRIEFS 


Begins on page 156 
Power reactor development program in 
the Netherlands. By J J Went, Arnhem, 
Netherlands. 

Technical, economical and safety con- 
siderations, will determine the types of 
nuclear reactors to be developed for 
power production. 

The Netherlands power reactor de- 
velopment program involves liquid fuel 
reactors with wet or dry suspensions of 
uranium- (thorium-) oxides in heavy 
water respective in gas. 

Some general properties of the wet 
suspension reactor, now in construction 
as a small prototype, are discussed. 


WPC paper No. 201]14. 


Refrigeration 


A survey of possible refrigerants for 
high-temperature application. By J Van 
Winkle, General Electric Company. 

The refrigerant study described in 
this paper was the result of a 6-month 
survey of materials which could be used 
in a conventional vapor-cycle system 
operating at the high sink temperatures 
required in supersonic airframes. Since 
the operating conditions are so strin- 
gent, it is necessary to consider ele- 
ments and mixtures of elements as 
well as ionic and organic compounds. 
Of the materials considered, mercury, 
the alkali metals, and certain higher 
molecular-weight Freon-like compounds 
appear to have the best promise. Prac- 
tical consideration of the reactivity of 
the alkali metals militates against their 
use. ASME paper No. 56-SA-12. 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and_ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

World Power Conference, 5th 
meeting, identified by initials 
WPC. Information as to avail- 
ability obtainable from Oester- 
reichisches Nationalkomitee der 
Weltkraftkonferenz, Vienna I, 
Schwarzenbergplatz 1, Austria. 


Since 
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Spilled materials on a solid 
walkway caused workmen to stum- 
ble and turn ankles. Installation of 
80% open Irving Mesh Grating 
allowed materials to fall through 


and minimized the hazard. 


For Safe, Strong, Slip-Proof 
Stair Treads Specify 


IRVING ‘‘VIZABLEDG”’ TREADS 
* 


Manufacturers of Riveted, 
Pressure-Locked, 
and Welded Gratings of 
Steel, Aluminum and other metals. 


“A FITTING GRATING 
FOR EVERY PURPOSE” 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5002 27th St., LONG ISLAND CITY 1,N. Y. 
1802 10th St., OAKLAND 23, CALIFORNIA 
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PROOF POSITIVE... 


of SINCLAIR Diesel Oil Superiority! 


This is actual photographic proof of the superiority of Sinclair Diesel Lubricants. On 
the left is a truck engine sump in which an ordinary oil was used. The clean sump on 
the right reflects conditions when a Sinclair Diesel Oil, SUPER TENOL, was used. 
This same top quality lubrication performance can be expected from all Sinclair 
Diesel Oils .. . because Sinclair has the exact oil to match your engine’s requirements! 


Sinclair RUBILENE®_ These high viscosity Sinclair GASCON®_These naturally detergent, 


index oils, refined by Sinclair’s famed Phetone straight mineral oils are recommended for slow, 
Process, have a long history of outstanding per- medium and high speed Diesels where carbon 
formance and are extensively used in stationary deposits, engine cleanliness and easy, low temper- 
Diesel power plants today. ature starting is important. 


Sinclair RUBILENE HD — These high viscosity 


index oils contain additives which provide excel- Sinclair GASCON HD — Heavy duty detergent 
lent detergent — dispersant properties, oxidation type oils compounded with selected additives to 

; resistance, bearing corrosion prevention and anti- provide extra detergent dispersant properties, 
foam qualities. They are especially suitable for bearing Corronen prevention, oxidation resist- 
stationary Diesels as well as the higher speed ance and anti-foam characteristics. 


Diesels used in industrial plants. 


Sinclair TENOL®, SUPER TENOL and TENOL EXTRA~A series of heavy duty, detergent—dispersant 
type, high viscosity index oils refined by the Sinclair Phetone Process. Recommended for all high speed 
automotive fleet Diesel engines, and for some engines of late design in stationary, portable and marine 
service. All three series contain varying degrees of additive concentrations necessary to give outstanding 
performance no matter what the service condition under which your Diesel operates. 


For further information about Sinclair’s trouble-proof Diesel lubricants, see your Sinclair Representative, 
or write Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 
There’s no obligation. 


SINCLAIR 
DIESEL OILS 
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TAYLOR 
COMPARATORS 


Help you maintain 
UNIFORM 


pH, 

PHOSPHATE, 

NITRATE 
LEVELS 


for trouble-free 
Boiler, Condenser, 
Cooling 
Operations 


Accurate, on-the-spot colorimetric 
tests for pH, phosphate, nitrate or 
sulfite made with Taylor Compara- 
tors give you dependable data in 
minutes ... help you control scaling, 
corrosion, embrittlement or sliming. 


Determinations are made in only 
three easy steps. Every set includes 
complete instructions, all necessary 
accessories and reagents. Complete 
water analysis including silica and 
hydrazine only a little more detailed 
with the Taylor Water Analyzer. 


To determine water hardness 
quickly, yet with ease and accuracy 
of an alkalinity titration, use the 
Taylor Total Hardness Set. 


COLOR STANDARDS 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com- 
parators to assure accurate results. 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading. 


SEE YOUR DEALER for Taylor sets or im- 
mediate replacement of supplies. Write for 
FREE HANDBOOK “Modern pH 
and Chlorine Control". Gives 
theory and application of pH 
control; illustrates and de- 
scribes full Taylor line. 


W. A. TAYLOR “:° 


YORK RD. & STEVENSON LANE + BALTO.-4, MD 


More EQUIPMENT NEWS 


Begins on page 160 


420 + New ratings of RM current-limit- 


Current-limiting reactors 


ing reactors are designed to line up elec- 
trically with switchgear and feeder voltage 
regulators of standard ratings. Higher 
current ratings, 1200 and 2000 amps, have 
been added for use with switchgear of 
these standard ratings. 
Extended line of RM reactors comes in 
two voltage classes, 5 and 15 kv, either 
single or three-phase, for indoor or outdoor 
use. Reactors are of cast-in-concrete con- 
struction, have aluminum conductors, and 
blade type terminals of either aluminum 
or copper, depending on the user’s bus. 
Request details from the manufacturer. 
General Electric Company 
Schenectady 5, N. Y. 


Totally-enclosed motor 


422 + Unit has facilities for mounting 
driven equipment directly to motor. Ac- 
curate alignment is provided by means of 
a totally-enclosed NEMA style-C bracket 
with tapped holes for bolting from the 
driven equipment side. Designed to new 
dimension standard of NEMA, motor has 
more hp in less space, according to man- 
ufacturer. Designated Type J, motor is 
available in ratings of 1 to 30 hp. Further 
details on request to manufacturer. 

U.S. Electrical Motors, Inc 

Box 2058, Terminal Annex 

Los Angeles 54, Calif. 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Flexible coupling 


435 + Radially removable 
pling provides a simple means of discon- 
necting two units without axial movement 


flexible cou- 


of the shafts. (Continued on page 214) 


in boilers, steam 
and return lines... 


with this Stickle 
deaerating 
feed water heater 


SAVES STEAM 


Vent Condenser releases 
only air and contaminated 
gases to atmosphere 


NO CONTAMINATION 
Counterflow of steam and 
water prevents reabsorp- 
tion of oxygen 


SELF-CLEANING 
There is no need for re- 
movable boffles or trays 


Stickle Baffle Spray Type Deaerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water . . . reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 50 years of build- 
Ing feed water heaters. 


FREE CATALOGS! 


S-217 ... Baffle Spray Type Deaerating 
Feed Water Heaters 
117... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. Indianapolis 18, Ind. 


Stickle 
| Equipment 


Cuts the cost of steam 
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for every 

high pressure 
pipeline 


forged 


Constantly imitated but never duplicated, Vogt drop forged 
steel fittings and flanges have unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves ~ 


Petroleum Refinery and Chemical 


ont sures and high temperatures are easily withstood, and with 
stubborn resistance to erosion and corrosion. Consult Catalog 
Ice Making and F-9 for our complete line of fittings and flanges. 


Refrigerating Equipment. 


For a copy of Vogt Catalog F-9 address Dept. 24A-FP. 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati, 


DROP FORGED STEEL 

Fittings 

and Flanges 
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Models for panel or 
wall mounting 


More EQUIPMENT NEWS 


Begins on page 160 


Manufacturer claims that this coupling 
simplifies maintenance and is ideal for ap- 
plications where driven equipment such as 
a pump must be disconnected while the 
driving unit continues to operate. Unit 
is said to be maintenance and lubrication 


“Wouldn't operate my plant without them” 


says St. Louis en 


gineer, of his 


Indicators 


This Reliance Gage, 
completely hydrostatic, 
assures safe, accurate 
reading of your 

boiler water levels 


Here is easy natural reading (like con- 
ventional water gages) with perfect 
measurement and constant dependabil- 
ity. Twenty years on the market, and 
still increasing in use, here and abroad. 


Simple as A-B-C, EYE-HYE indicates 
water level clearly by illuminated 
green fluid. Newly styled face plate 
gives wider angle of vision. And 
for extra safety, optional equipment 
adds auxiliary light signals and/or 
vibratory horns, reaching operators 
anywhere. 


EYE-HYE serves main boilers — any 
pressure — and various power plant 
tanks and vessels in out-of-the-way 
places. Two EYE-HYEs are now ac- 
ceptable under Boiler Code Case No. 
1155 — eliminate maintenance of ex- 
tra gage glass. 


Rugged construction; no mechanical 
working parts; no adjustments on lo- 
cation; easy to maintain. Write for 
Bulletin CO today. 


| Reliance EYE-HYE | 


Remote Reading Gage 


All-hydrostatic «Reads like tubular glass goge 


Remote Reading 


free. Request details from manufacturer. 


Lovejoy Flexible Coupling Co 
4896 W Lake St, Chicago 44, II. 


Portable generator 


423 + Two 1500-watt models feature ver- 
tical shaft design. With vertical shaft, 
entire weight of generator is supported by 
tubular framework. Weight loads normal- 
ly imposed on main bearing shaft in con- 
ventional horizontal designs are shifted 
completely to framework. 

Manufacturer claims that simple shock 
mounting isolates rotating armature action 
and engine vibration from frame. Units 
weigh 95 lb, are 23%4 in. high and 23 in. 
in dia. Each has a 4-cycle, single cylin- 
der, air-cooled engine with automatic re- 
wind starter. Details on request. 

Thor Power Tool Company 
181 N State, Aurora, Iil. 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Heavy duty switches 


432 + Line of heavy-duty series-parallel 
switches features both 12 and 24 volt mod- 
els. Units make possible the use of 24 volts 
for starting motors on vehicles and engines 
having 12-volt electrical systems. 


Additional features include either 
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Terry high-speed, high-horsepower turbine 
on continuous compressor-drive service at 
National Petro-Chemicals Corporation. 


Hedrich-Blessing photo 


At National Petro-Chemicals Corporation... 


Terry high-speed compressor-drive turbines 


provide continuous ‘round-the-clock service 


In the fall of 1953, five Terry multistage turbines were 
placed on day-and-night duty at the Tuscola, Illinois, Plant 
of National Petro-Chemicals Corporation. They drive 
high-speed compressors used to compress hydrocarbon 
gases in the production of ethyiene. 

The excellent performance of these initial units later 
resulted in the installation of two more Terry machines, 
These were placed in service some two years later. 

In all, the seven turbines total more than 30,000 hp. They 
range in capacity from 3300 to 5400 hp., and in speed from 
7500 to 9700 rpm. 

The National Petro-Chemicals installation, and the 
thousands of other units serving in refineries and chemi- 
cal plants throughout the world, are testimony to the low 
maintenance and consistent reliability of Terry turbines. 
Put Terry to work for you. Write for further information. 


THE TERRY STEAM TURBINE CO, 


TERRY SQUARE, HARTFORD 1, CONN. 
One of the two 5400 hp., 7486 rpm turbines built for the ™ 
Tuscola plant of National Petro-Chemicals Corporation. 
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one more reason for specifying 


W-S FORGED STEEL FITTINGS 


W-S Forged Steel Fittings are now being 
shipped in strong, lightweight fiberboard 
cartons designed to make purchasing a 
pleasure. Shipments are made up of unit 
cartons packaged inside a larger rein- 
forced carton. It’s easy...and advanta- 
geous to order your fittings in packaged 
quantities. 


Here are additional advantages of the 
new W-S package: 


1. Compact and easy to handle. 


2. Ideal for neat, efficient stacking on 
warehouse and stockroom shelves. 


3. Sealed against dust and moisture. 


4. Contents clearly marked on outside face of each carton, readily visible for 
prompt identification. 


The new W-S package is only one of many reasons why W-S Forged Steel 
Fittings are the most widely accepted by industry. 


Don’t forget, too, W-S carbon steel fittings have the additional protection of 
their new blue synthetic coating. For detailed information on packaged lots 
...and for a copy of our new fittings catalog, write today to W-S Fittings 
Division, H. K. Porter Company, Inc., Roselle, N. J. 


Sold Through Leading Distributors 
W-S FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


More EQUIPMENT NEWS 


Begins on page 160 


splashproof or waterproof construction; 
special design prevents short circuiting 
from contact welding and, thus, eliminates 
the need for fuses or circuit breakers, says 
manufacturer. Details on request. 
Leece-Neville Co 
1374 E 51 St, Cleveland, Ohio 


Controlled volume pump 


430 + Pump for barrel head mounting 
meters toxic or corrosive chemicals from 
up-right, 55-gal barrels against pressures 
up to 100 psi. Available in maxium capaci- 
ties from 500 milliliters per hour to 4 gal 
per hour, the portable barrel pumps have 
constant speed, 1/3 hp, 115-volt, 60-cycle 
motors. Capacities are adjustable from 
zero to maximum. Repetitive pumping ac- 
curacy of these barrel pumps is 1%. 
Milton Roy Company 
1300 E Mermaid Lane, Phila. 18, Pa. 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


400-cycle heating unit 


427 + Induction type heating unit, 400 
cycle, permits preheating and stress _re- 
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Tapered for positive 
suspension. 


High radial sealing surface. 


“Tongue and groove” for easy 
installation. 


Clearance for radial motion. 


Reduces Steam Loss 


as much as 90%! 


The unique design of Koppers Huhn Carbon Ring 
reduces stearn loss far below the customary 1% loss of 
labyrinths and carbon garter spring rings. Huhn Car- 
bon Ring keeps steam loss as low as 4 of 1%... often 
as little as 1/10 of 1%. Using your own figures for 
steam costs, you can easily discover how much 
Koppers Huhn Carbon Rings can save you annually. 

The design assures you continuous radial sealing... 
because a radial sealing surface is always forced 
against a chamber wall. Automatic suspension .. . 
even during shutdowns . . . prevents shaft contact, 


Koppers Company, Inc. a 


Metal Products Division 
Piston Ring and Seal Dept. KOPPERS 
Engineered Products 
Sold with Service 
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reduces wear, and prolongs life. The Huhn Carbon 
Ring operates with peak efficiency at highest shaft 
surface speeds and highest operating temperatures. 
Koppers Huhn Carbon Ring replaces labyrinths and 
carbon garter spring rings in compressors, and steam 
and water turbines. Steam savings alone often pay 
within a year for the cost of replacement. Discover 
now how Huhn Carbon Rings reduce steam and fluid 
losses and minimize operating, maintenance and repair 
costs. Write: Koprers Company, Inc., Piston Ring 
and Seal Dept., 2104 Hamburg St., Baltimore 3, Md. 


MECHANICAL 


SHAFT SEALS 


y 
By 

a7 


NIAGARA SECTIONAL 
Aero HEAT EXCHANGER 


gives close temperature 
control, saves you 
LABOR, Power, Water 


@ Because the new design improves 
the heat transfer to the out-door 
air by evaporation. 


Because new features keep your 
equipment working for long life 
with “new plant” efficiency ... 
always full capacity. 


@ Because you save 95% of cool- 
ing water cost. 


You get faster, more accurate cool- 
ing of industrial fluids to specified 
temperatures. 

You improve your quality of pro- 
duction by removing heat at the rate 
of input. 

You save labor in upkeep. With full 
access to all interior parts and piping 
you see everything in easy inspections. 
You head off dirt accumulation and 
corrosion. Casing panels are removable 
without moving the coils. The coils 
can be cleaned from both sides. 

First cost is low; freight is low be- 
cause of the lowest space /weight ratio; 
you save much labor in erection. Cap- 
acity range is 7,000,000 to 18,000,000 
Btu/hr. No other heat exchange meth- 
od gives you so much saving in money 
and convenience. 


Write for Niagara Bulletin No. 132 


NIAGARA BLOWER COMPANY 


Dept. P-4, 405 Lexington Ave. 
NEW YORK 17, N.Y. 


District Engineers in 


Principal Cities of U.S. and Canada 
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More EQUIPMENT NEWS 


Begins on page 160 


lieving in one continuous cycle without 
moving the weldment for furnace treatment 
or other operation. Unit is adjustable te 
any desired schedule of heating, soaking 
and cooling rates, and when preset to a 
particular program, provides fully auto- 
matic and continuous control of tempera- 
ture during processing. 

Controlling instrument heats to preheat 
temperature and holds it accurately until 
welding begins. When weld is completed, 
the instrument automatically starts the de- 
sired stress relieving program. 

Hobart Bros Co 
Hobart Square, Troy, Ohio 


Circuit breakers 


434 + Compact, 240-volt plug-in circuit 
breakers, half the size of the conventional 
E frame, are suited for applications on 
lighting and power circuits from 15 to 50 
amp. These two and three pole breakers 
utilize standard l-in. TQL modulus. Break- 
ers plug into all GE 3-phase service en- 
trance load centers and lighting panel- 
boards. Request details from maker. 
General Electric Company 
Plainville, Conn. 


For more details on these items, use post cards 
p 169. Identify your request with item number, 


Aluminum welding fittings 


425 Company’s engineers have de- 
signed welding fittings which permit put- 
ting substation A-frames together with 
straight-cut lengths of tubing—no_ bias 
cutting, nor layout for fancy intersections. 
It is not necessary to make jigs for field 
welding, to facilitate aligning buses in the 
air, and minor differences are taken care 
of, according to manufacturer. 

With these fittings, manufacturer says 
that only a hack saw and welding outfit 


INVESTMENT 


with a 


TIME TESTED LINE 
OF LUBRICANTS . . 


ALBANY 
LUBRICANTS 


—=PAST PERFORMANCE IS 
YOUR ASSURANCE OF 
FUTURE SATISFACTION 


ALBANY PRESSUREGREASE UNIVERSAL 
For Cups — Ball Bearings — Water 
Pumps — Universal Joints. Water- 
proof — Exceptionally high melting 
point. Soft enough for gun applica- 
tion. 

ALBANY GREASE 
A cooling lubricant in 3 consistencies 
for operating temperatures from 110° 
F to 200° F. 

ALBANY PRESSUREGREASE 
A superior waterproof mineral oil 
grease of high viscosity. Comes in 
Liquid, Soft, Medium, Hard and 
Graphite. Pressuregrease Soft and 
Medium. 

ALBANY BEARING LUBRICANT 


(Ball or Roller Bearing) 
Will not separate or oxidize assuring 
long life to bearings. May be used in 
hand grease guns. 

ALBANY GEAR LUBRICANTS 
Retard wear, quiet gears. Waterproof. 
Will not drip when gears are idle or 
in motion. 


ALBANY PENETRATING OILS 

(Clear or Graphite) 
Quick-acting. Cut rust as well as lubri- 
cate. Loosen sticky valves, eliminate 
squeaks. 

Order Albany Lubricants 
through your supply house. 


Serving industry throughout 
the world since 1868. 


ADAM COOK’S SONS, inc. 


Mfrs. of Albany Lubricating Products 
LINDEN, NEW JERSEY 
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Extra Strong KEY-KAST 90° Ells Serve Hates 
at Cleveland Electric’s Eastlake Power Plant 


JOB DETAILS 


User: The Cleveland Electric Illuminating Company 
Eastlake Plant, Eastlake, Ohio 


Customer: Pittsburgh Piping & Equipment Company 

Fabricator: Pittsburgh Piping & Equipment Company 

Fittings: 12” extra strong KEY-KAST 90° butt welding 
elbows 

Material: 5% Chrome, 2% Moly, ASTM SPEC A-217 
GR C5 

Service: Adjoining desuperheater 


Conditions: Severe corrosion and erosion 
Steam 438 PSIG @ 700°F. 


Steam lines leaving a desuperheater at The Cleveland Electric 
Illuminating Company may be subjected to abnormal erosion 
conditions. 


To provide the durability needed to withstand this punishing 
treatment, 12” extra strong KEY-KAST 90° butt welding elbows 
were installed. 


Long life and high resistance to wear are characteristic of all 
KEY-KAST fittings ... manufactured under strict metallurgical 
control and available in all shapes, sizes and schedules to serve 
your piping needs better. 


W-K-M 
DIVISION OF QC ff INDUSTRIES 


INCORPORATED 


Plant: Missouri City, Texas . Mailing Address: P.O. Box 2117, Houston, Texas 
MANUFACTURING 
KEY W-K-M acf 


RETURN BENDS THROUGH-CONDUIT .y LUBRICATED 
AND FITTINGS GATE VALVES PLUG VALVES \\ 


1 
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SHEET and PLATE 
FABRICATION for 
POWER PLANTS 


More EQUIPMENT NEWS 


Begins on page 160 


are needed to put up a substation. 
Aluminum connections for welding the 
A-frame members together have cylindrical 
bosses, at correct angles to take the tubes. 
In field erection, all that’s necessary is to 
insert straight lengths of tubing into these 
bosses and weld the A-frame. Complete in- 
formation available from manufacturer. 
Penn Union Electric Corp 
State St, Erie, Pa. 


| Whatever your requirements in sheet and plate fabri- 
B} cation . . . such as the mammoth breeching section 
fu shown here . . . call on KIRK & BLUM. 


During the past 50 years, Kirk & Blum has acquired 

é exceptional experience and complete facilities tor fabri- 

fo cating carbon steel, stainless, aluminum, monel and 
| other alloys up to 4” thickness. 


Send prints for prompt quotations on your requirements, 
or write for your copy of the latest Kirk & Blum Sheet 
and Plate Fabrication Booklet. 


e BREECHINGS e STACKS e AIR and GAS DUCTS 
e CASINGS e LOUVERS e BINS and HOPPERS 
e INSULATION JACKETING 
e ALUMINUM and ALLOY FABRICATION 
e CONTROL PANELS and DESKS 


3233 Forrer Street, | Cincinnati 9, Ohio 


Differential pressure switch 


431 + Switch is designed to make or break 
electrical circuits when difference between 
two pressures is equal to or greater than 
a predetermined value. 

Switch features low and high operating 
pressures of 250 psig and 500 psig re- 
spectively and weighs 75 lb. Pressure 
differential is sensed by a diaphragm 
type capsule designed to withstand high 
overpressure without sacrificing sensitivity. 
Request details from the manufacturer. 

Gulton Industries, Inc 
200 Durham Ave, Metuchen, N. J. 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Heating circulating system 


426 + System is designed especially for 
No. 6 oil. According to manufacturer, it 
does three things: keeps oil in continuous 
circulation, compensates for variable viscos- 
ity and heats burner nozzle. 

Operation of viscosity compensator is 
made possible by fact that the oil transfer 
pump will provide it with a constant flow 
of oil. Details from the manufacturer. 

York-Shipley, Inc 
75 Jessop Place, York, Pa. 


Radiant heat gas burner 


428 + Gas burner provides a large radiant 
heat surface and high rate of heat transfer 
without flame impingement according to 
manufacturer. 

Burner utilizes any commercial fuel gas 
and provides mixing of air and gas at 
stainless steel nozzle outlet. With short 
flame length and low forward velocity of 
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Why does 
the 


BOURDON TUBE 


in the 
ASHCROFT 
DURAGAUGE 
insure sustained 


accuracy? 


8 TUBE MATERIALS permit selection of the 
best metal for particular service conditions. These 
materials include phosphor bronze, alloy steels, 


POR “K” Monel, stainless steels, and beryllium copper. 


get in touch with your 


Industrial Supply Dis- Every Bourdon tube used in the Ashcroft Duragauge 
tributor. He is fully ac- 


quainted with Ashcroft is extra-wide — highly sensitive to slight 
Duragauges and their pressure changes. Socket and tip joints are welded 
proper selection for all or brazed, then stress relieved after assembly, 
kinds of applications. to assure maximum safety and uniform structure 
for highest corrosion resistance and strength. 
Each tube assembly is “whip tested” at pulsating 
pressures approximately 50% higher than its 
pressure rating to insure calibration stability. 


The Ashcroft Duragauge is available with 
all-stainless-steel movement or stainless steel 
with nylon bearings and pinion gear. A choice 

of case designs and materials, dial sizes and pressure 
ranges readily satisfy the most exacting 
requirements. Whatever the working pressures 

or corrosive conditions of your operations, specify 
Ashcroft Duragauges and be sure of highest 
sustained accuracy and long service life. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL A product of MANNING, MAXWELL & MOORE, INC. sTRATFORD, CONNECTICUT 


hy MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN-MICROSEN’ 

M INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ SAFETY 

TRADE MARK RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. 

ose A “SHAW-BOX’”’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, 
Muskegon, Mich. 


MANNING 


‘wi 


POWER + APRIL 1957 221 


Q) 
\ No* o Soy 
\ 


PERFORMANCE 
Meeting Your Most Rigid 
Requirements—in Capacities 


pressures 250 psi and up 


Tops in steam generating performance is matched by out- 
standing dependability in Titusville’s Type WTP Water Tube 
Steam Generators. Completely factory-assembled, ready to ship 
by flatcar or truck trailer, Type WTP is easy to install in your 
boiler-room. @ Let us show you why and where Type WTP is 
serving many of the toughest boiler assignments in the country. 
When writing, ask for Bulletin 5511. 


TITUSVILL 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure... 
Water Tube... Fire Tube... Package Units 


PROCESSING EQUIPMENT DIVISION 


Crystallizers . . . Direct Fired Heaters . . . Evaporators ... 

Heat Exchangers . . . Mixing and Blending Units . . . Quick truthers 
Opening Doors . . . Special Carbon and Alloy Processing ells 
Vessels . . . Synthesis Converters 


FORGE DIVISION 
Crankshofts ... Pressure Vessels .. . Hydraulic Cylinders... 
Shafting . . . Straightening and Back-up Rolls TITUSVILLE, PENNSYLVANIA 
MACHINERY DIVISION Manufact f lete Li Boil 
MACHINERY for Sheet and Structural Metal Forming . . . 
Tangent Benders . . . Folding Machines . . . Roller Table and PI Titusville, w P 
Tumble Die Bending Machines .. . Press Brakes... Punching at Titusville, Pa. and Warren, Pa. 
and Notching Machines . . . Forming Dies Offices in Principal Cities 


A Division of 


More EQUIPMENT NEWS 


Begins on page 160 


combustion gases, heat can be distributed 
more uniformly and directed in required 
areas through roof walls or bottom of fur- 
naces, according to manufacturer. Turn- 


.down ratio is more than 10 to 1, depending 


on air pressure. Burner may be controlled 
manually, or by automatic pressure propor- 
tioning control or automatic mechanical 
control. 

Unit is suited for many heat processing 
applications in steel, nonferrous and ce- 
ramic furnaces and in chemical heat reac- 
tion equipment. Request full details. 

Hauck Manufacturing Company 
124-36 10th St, Brooklyn, N. Y. 


Gage protector 


433 + Diaphragm-type gage protector is 
designed to protect gages from pressure 
surges. Unit has fast response to pressure 
changes and will automatically cut out the 
gage and by-pass the working media when 
line pressures rise above the spring setting 
in the protector, according to manufac- 
turer. 

Especially suited to air or poisonous gas 
service, protector has an external pressure 
adjusting control which permits accurate 
pressure settings from 10 to 100 psi. 

Units are available with 4 in. FPT part 
connections and are constructed with cor- 
rosion resistant brass bodies. 

Superior Hydraulics Div, 15201 
St. Clair Ave, Cleveland, Ohio 


For more details on these items, use post cards 
p 169. Identify your request with item number. 


Steam service valve 


421 + Pressure-reducing and _ regulating 
valve for steam service features built-in 
pilot and main valve strainers. Unit is a 
single-seat internal pilot-operated piston- 
actuated model which, according to manu- 
facturer, is highly responsive and sensitive 
to the smallest changes in reduced pres- 
sure. Strainers may be cleaned or replaced 
without removing valve from line. 
Maximum inlet pressure is 250 psi at 
400 F; delivery pressures range trom 5 to 
250 psi. Unit is also available with ex 
ternal sensing line. Sizes are 2, 24, 3 anu 
4 in. with iron body and flanged ends. 
A W Cash Co, Box 551 
Decatur, Ill. 
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The world of science behind 
EXIDE-MANCHEX BATTERIES 


Being interviewed is R. R. Jardine, Supervisor of Development Engineering 


“Open windows let electrolyte in—power out’’ 


At the Exide Laboratories—Reporter: You mean there’s an important 


POWER 


APRIL 1957 


connection between the electrolyte and the 
battery power? 


Jardine: Yes indeed. You see how I’m run- 
ning these strings through the “‘windows” in the 
Exide-Manchex positive plate? These openings 
give the electrolyte free access deep into the 
interior of the plate. 


Reporter: How does that affect battery 
performance? 


Jardine: It means there’s no time lag—no 
slow filtering of the electrolyte to reach the 
active material. There’s a continuous contact 
between the electrolyte and the entire plate. 
So the power is there when it’s called for. 


/ 


Reporter: Do other batteries have this free 
access of electrolyte to the active material? 


Jardine: No they don’t. Because only the 
Exide-Manchex has the positive plate with the 
spiral lead buttons locked into a cast alloy grid. 


Reporter: Obviously this is an important 
feature of the Exide-Manchex Battery. 


Jardine: Yes it is, but it’s just one of many 
engineering details that contribute to their 
long life and high capacity. 


Note to battery users: When you order batteries 
for float or cycle service in stationary applications, be 
sure to specify Exide-Manchex. Write for detailed 
bulletin. Exide Industrial Division, The Electric 
Storage Battery Co., Philadelphia 2, Pa. 


® 
THE ELECTRIC STORAGE BATTERY COMPANY Exide 
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RED FLASHER 


Ee Remote Reading 
~. biquid Level 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the amazing ac- 
curacy of 12 of 1% of scale reading. 
Convex face, with scale markings 
directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Volves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 

Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 


My biggest 


boner... 


happened to someone else, back in the 
days before civil service and _ politics 
dictated hiring of state workers. I 
needed an assistant chief so I recom- 
mended two good prospects. But the 
high brass sent me a loyal party worker, 
their No. 3 buddy. Because he’s still 
around this state, lll call him Speedy. 
He started by telling us what a good 
engineer he was. 

Speedy’s first assignment was to hook 
up two feed pumps. He was to see that 
the assistants did the job correctly. 
After two days, Speedy reported every- 
thing OK, so | asked him to cut in the 
pumps. Few minutes later he phoned 
to say that the new pumps weren’t up 
to specifications. They wouldn’t pump 
against boiler pressure. 

A check of the specs showed nothing 
was wrong so I called to ask him what 
the trouble was. 

“Every time we turn on the pumps, 
the breakers trip,” he reported. I called 
the electricians and told them to check 
the breaker and starter. They were 
OK. Then Speedy volunteered, “I'll 
make another test after lunch by just 
cracking the shutoff valve while cut- 
ting in.” 

“What about the checks,” I asked, 
a little surprised. It was then that | 
learned he hadn’t installed any. I had 
my hands full with other matters and 
thought it best to let him work out his 
simple problems. 

Two hours later there was a loud 
Boom from the powerhouse. Hurrying 
there, I found two helpers dead, three 
others badly scalded. 

Speedy had put three of them to 
work shoving on a wrecking bar to 
shut the gate valve tight. With all that 
force, the seat ploughed through the 
valve’s casting. 

“This engineering work’s too dan- 
gerous,” complained Speedy, going for 
his hat and coat. That sure made me 
sad. I wonder how long these tragic 
boners are going to be pulled because 
of the low standards in many states? 

L W Fitzpatrick 

Jefferson City, Mo. 


Adjustable blade pumps form the major 
portion of a $1,765,000 contract recently 
received by the S Morgan Smith Co of 
York, Pa., from the Department of Water 
Supply of the city of Detroit, Mich. Pump- 
ing units valves and accessories ordered 
will equip the city’s new raw water booster 
pumping station at Water Works Park. 


Pump Selection 


and Application 


Just Published. How to size up pump re- 
quirements in a score of industries, how to 
understand pump performance, how to 
plan pumping installations for maximum 
economy of operation, and how to modern- 
ize existing installations, are some of the 
problems thoroughly treated in this book. 
By Tyler Hicks, Special Projects Editor, 
Power. 432 pages, 411 illustrations, $8.50. 


Industrial Piping 


Brings together a vast store of essential informa- 
tion on industrial piping. Covers steam, water, 
oil, gas, and instrument piping, giving useful 
methods of flow calculation. Tells which pipe 
materials, fittings, and valves should be used and 
explains methods of installing them. By C. T. 
Littleton, formerly American Cyanamid Co. 394 
Pages, 170 illustrations, $9.00. 


g 
Air Pollution 


Handbook 


Just Published. A practical handbook offer- 
ing much useful information for analyzing 
and solving air pollution problems. Dis- 
cusses causes, effects, and controls in chap- 
ters covering the science of air pollution, 
effects on plants and animals, and various 
corrective techniques. Edited by Magill, 
Holden, and Ackley, Stanford Research 
yr 670 pages, hundreds of illustrations, 
-00. 


Plant 
Operator's 


Gives quick answers to job prob- 
lems — training in methods of 


good plant maintenance and op- 
eration. Covers scores of jobs on 
boilers, engines, turbines, pumps, 


compressors, condensers, valves, seals, and so on. 
Power, 292 


By Steve Elonka, Assoc. Editor, 
pages, 1539 illustrations, $5.00 


BOOK CATALOG 


Just off press — 1957 catalog describes over 
3000 books, all subjects, to help you advance, 
solve problems. Send 25¢ for mailing costs; 
catalog free. Check below. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Ine. Dept. P-3 | 
327 W. 4ist St., New York 36, N. Y. | 
Send me the book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will vemit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay de- 
livery costs, if you remit with this coupon—same 
return privilege.) 
1] Hieks—Pump Selec. & Oper., $8.50 
| Littleton—Industrial Piping, $9.00 

CJ Magill et al—Air Pollution Hdbk., $15.00 
1 Elonka—Plant Oprator’ Manual—$5.00 
©} Send 1957 Catalog, | enclose 25¢ 


(PRINT) 


State .... 


write McGraw-Hill Int'l. N.Y.C. P-3 


° 


For price and terms outside U.S. 
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Cochrane Demineralizers safeguard your turbine 
blades and high pressure boiler tubes. Their record 
of outstanding installations in scores of high pressure 
steam generating plants is proof of performance. 

The quality of demineralized water is superlative and 
Cochrane has an enviable record of progress in this field. 
Cochrane Demineralizers now provide protection 

in oil refineries, paper mills, textile, chemical, 
aluminum producing and automobile manufacturing 
plants, and many other industries. These impressive 
installations of 2-bed, 3-bed, 4-bed and mixed-bed 
Demineralizers assure continuous, effective protection. 
Why not check some of these installations (the list 
is available) then buy Cochrane Demineralizers 
for your new plant. Ask for Bulletin 5800-B. 


Cochrane 


3106 N. 17TH STREET, PHMADELPHIA 32, PENNA. 
NEW YORK e PHILADELPHIA e¢ CHICAGO 
Cochrane Water Conditioning Lid., Toronto 4; Montreal 1, Canada 


Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.— Custom built carbon steel and alloy products. 


Demineralizers Zeolite Softeners Hot Process Softeners * Hot Lime Zeolite Softeners Dealkalizers Reactors Deaerators Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems * Steam Specialties 
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REACH All 


Overhead Valves 
without 
DANGER! 


REACH for 


Adjustable 
SPROCKET 
RIM 
with Chain Guide 


® Eliminate 
ous catwalks, lad 
ders, balconies, 
boxes, stools, etc. 
Prevent accidents, 
protect personnel 
Reach inaccessible 
areas easily 
Operate every valve 
from plant floor 

® Easy to install and operate 

® No maintenance; first cost, only 
cost 


® Easy instructions with each unit 

® Packed, completely assembled, one to a carton 
Fits any size valve wheel 

® Your supplier carries complete stock 


© Write for new descriptive Catalog sheet and 
prices: 


Babbitt 


2 BABBITT SQUARE, NEW BEDFORD, MASS, US.A. 


The Greater the Pressure... 
the Tighter It Holds! 


There’s still nothing simpler or more 
efficient in pave line service than this 
Wilcox Self-Sealing Gasket which has 
served industry so well over the years. 
The U-shaped metal outer cover is 
packed with a resilient filling (usually 
rubber or asbestos). Pressure exerted 
on this elastic filling forces it into the 
cover, putting force against the adja- 
cent flange surfaces. Thus, internal 
pressure that tends to blow ordinary 
gaskets makes the Wilcox Gasket 
tighter in the joint. Available with 
covers of copper, lead, tin, aluminum, 
monel, stainless steel, etc. in all sizes— 
standard or special. 


Write for details and quotations 
CHICAGO-WILCOX MFG. CO. 


7707 Se. Avalon Ave. 
Chicago 19, III. 


AIR LEAKAGE 


metric pressure to standard barometric 
pressure (30-in. Hg abs). 

Ambient air temperature affects rate 
of air leakage. For temperatures other 
than 70 F, multiply by the square root 
of the ratio of 530 R to actual air am- 
bient air abs temperature. 

Orifice selection is made from the 
table on page 115. Orifice sizes, listed 
for various system volumes, produce a 
pressure rise of 5-in. Hg abs in about 
10 min. This is long enough for easy 
observation of pressure change. To use 
table, estimate size of system volume, 
then select matching orifice size. 

For best results use an orifice with 
a well-rounded inlet equal in propor- 
tion to the ASME long-radius flow noz- 
zle or HEI standard flow nozzle. These 
types have the least variation in flow 
coefficients and can be improvised on 
with reasonable accuracy. For Case B 
take a 34- or l-in. pipe plug and drill 
the orifice through the center. Then ma- 
chine a well-rounded inlet on the up- 
stream side. Use care when installing 
to avoid altering shape or size of the 
orifice. If it is drilled oversize, adjust 
air flow by multiplying air flow figure 
from table by square of the ratio of 
actual orifice dia to tabular dia. 


TURBOCHARGING 


tinued from page 115 


tinued from page 99 


engine; resulting greater density in- 
creases cylinder charge. 

Performance. Series turbocharging 
nearly doubles specific output of un- 
supercharged 2-cycle engines of nine 
years ago and yields a nearly 40% 
increase on more recent designs. Fuel 
economies as low as 6900 Btu _ per 
bhphr can now be guaranteed for 
larger engines. No capacity derating 
is required for altitudes up to 7500 ft. 


TURBOCOOLING 


The advantages of cooler intake air 
for internal- combustion engines are 
well known. One big factor, of course, 
is that greater air density permits more 
weight of air to be charged into a given 
cylinder volume at a given pressure. 
Cooler air is particularly helpful for 
gas engines: it improves flame propa- 
gation and reduces tendency to deto- 
nate. Resulting smoother combustion 
means lower peak pressures with re- 
duced mechanical and thermal load- 
ings and quieter engine operation. 

Turbocooler unit. Use of aftercool- 
ers is now common practice on super- 
charged engines. Extent of cooling pos- 
sible depends on temperature of water 
available for use in the aftercooler. 
But air can also be cooled by expan- 


IF YOU BUY 
OR SPECIFY 


CONTROLS 


MERCOID* 
CATALOG No. 857 


Will help make 
your selection easier 


CONTENTS: 


CONTROLS FOR 
PRESSURE— 
DIFFERENTIAL PRESSURE— 
TWO-STAGE PRESSURE— 
TEMPERATURE— 


TWO-STAGE TEMPERATURE 
LIQUID LEVEL 


FLOAT OPERATION 
LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OUTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Explosion-proof) 


ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 


ASK FOR CATALOG 
NO. 857-P 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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Why MORE and MORE people are specifying 


J&L PRESSURE TUBING 
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J&L electric resistance welded pres- 
sure tubing can easily be fabricated 
according to your requirements. 
Fabrication costs are minimized. 

Most modern testing procedures 
assure maximum strengthand safety 
standards. J&L, an integrated steel- 
maker, controls every step of pro- 
duction from iron ore to finished 
tubing. The J&L stencil on pressure 


tubing is our guarantee that every 
safeguard possible has been used to 
assure top quality for you. 

Specify Jones & Laughlin pressure 
tubing for quick delivery, long life 
and maximum strength. For name 
of your nearest source, write to the 
Jones & Laughlin Steel Corporation, 
Dept. 511, 3 Gateway Center, 
Pittsburgh 30, Pennsylvania 


Jones & Laughlin 


STEEL ...a great name in steel 
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OIL PUMPING 
AND HEATING SYSTEM 


Every detail part of 
an Enco Automatic Oil-Heat- 
ing-and-Pumping Unit System 
is designed, assembled, 
checked and tested to make 


sure that it functions as an Horizontal Duplex Piston Ty 


element of a completely coor- 


ters—capacity 15 G. P. M. 


at 250 ib. pressure with either pump or heater. 


dinated unit. The sizes of 
pipes, fittings, valves and other 
elements are correctly propor- 
tioned for the efficient, depend- 
able operation of the unit as a 
whole. All hand controls are 
visible and within reach of the 
operator for quick starting, 
stopping or cross-over recon- 


nections between duplicate One Turbine and One Motor Driven Pump and 
two fuel oil heaters. Capacity 30 G. P. M. 


heaters and pumps. Adjust- 150 Ib. pressure with either pump or heater. 


ments and cleaning are simi- 
larly simplified. 


( 


Single or duplicate heaters 
and electric or steam-driven 
pumps are used. Intercon- 
nected duplicate units give full 
capacity with either pump or 
either heater. Capacities range 


from 100 to 5000 G.P.H. of 


BULLETINS ON REQUEST 


OB-53 On oil burning, pumping and OB-38 Instruction book on care and oper- 
heating equipment. - ation of oil-burner installations. 


THE ENGINEER COMPANY 
75 WEST STREET (NGO) NEW YORK 6, N.Y. 


One Horizontal Duplex Piston Type Steam Pump and 


unk il. one Motor Driven Pump and 
heavy b er oil Capacity 20 G. P. M. at 300 Ib. pressure with either 


two fuel oil heaters. 


TURBOCHARGING 


Continued from page 226 


sion. That’s the principle of the turbo- 
cooling system diagrammed below. Fil- 
tered combustion air enters a high-pres- ¥ 
sure turbocharger in the usual way. 
The turbocharger discharges air at 
higher temperature and pressure to the 
centrifugal compressor section of the 


ENGINE EXHAUST— 
DRIVEN TURBOCHARGER 


Exhaust 
from 


RADIAL 
CENTRIFUGAL INFLOW 
COMPRESSOR TURBINE 


TURBOCOOLER — 
INTERCOOLER ~~” 
ASSEMBLY 


AIR- TO - WATER 
HEAT EXCHANGER 


TURBOCOOLING arrangement yields air 
at temperatures in neighborhood of 60 F 


turbocooler. Here the air undergoes a 
second stage of compression, reaching 
still higher temperature and pressure 
levels. If ambient air is 90 F, tempera- 
ture out of turbocharger would be 195 
F and out of centrifugal compressor 
would be 230 F. Air then enters an 
air-to-water heat exchanger, which 
drops temperature to 100 F. At this 
temperature, and at high pressure, air 
then expands in a radial inflow tur- 
bine to the required manifold pres- 
sure. It gives up energy, providing 
power to drive the centrifugal com- 
pressor, and is cooled in the process. 
For the assumed conditions, air would 
go to the engine at 60 F. 

Because of the higher pressure and 
temperature entering the air-to-water 
heat exchanger, more heat can be trans- 
ferred to the cooling water than would 
be possible with normal aftercooling 
following a single stage of compres- 
sion. And the final temperature 
reached is lower than normally ob- 
tainable in a_ straight water-cooling 
operation. Thus turbocooling, as devel- 
oped by Cooper-Bessemer engineers, of- 
fers the lower temperatures desirable 
for gas engines, with a large measure of 
independence from cooling-water tem- 
perature limitations. Comparisons on 
the same engine, with an aftercooler 
in one case and a turbocooler in the 
other, show better fuel economy over 
the entire load range with turbocooling. 
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What Jules Verne couldn't foresee! 


Around the world, 24,325 miles of it, in 45 hours and 

19 minutes...our strategic B-52 bombers did it non-stop! 
This speedy trip made Jules Verne’s “80 days” seem like 

a lifetime. Part of the B-52 —the electrical pneumatic units 
that drive generators to provide the muscle for operating flaps, 
gun turrets, radar and countless other operations are 
provided by Thompson Products, Inc. of Cleveland, Ohio. 
Four of these 205 horsepower units go into every B-52. 

To be certain they are perfect, Thompson gives them a 
thorough test before shipment. One 350 horsepower 

Clark CMA-4 and two Clark 600 horsepower CRA-2 air 
compressors furnish the air for testing. 


There is a vibrationless Clark balanced/opposed compressor 
for practically every requirement. Sizes range up to 6000 
horsepower. Your nearest Clark representative has all the facts. 


CLARK BROS. CoO. OLEAN, NEW YORK 


One of the Dresser Industries 
Offices in Principal Cities Throughout the World 
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PACKING 
FRONT! 


These two styles of Allpax Packing h Wide range of applica- 
tions and many different uses, consistent with the policy of our 
company—fewer packings for more services. 


Both are compounded of the highest quality materials, and between 
them they cover against such service conditions as steam, water, 
air, ammonia, gases, oils, distillates, dowtherm, etc. They are for 
use on centrifugal and rotary pumps, valve stems, expansion joints 
and similar equipment. 


Packaged in durable metal containers to insure pro- 
tection and preservation of material. Applications 
and uses conveniently noted on each container. 


Style No. 1 is really universal in its uses—where the temperature does 
not exceed 600 degrees F. 


Style No. 2 also has an extremely wide variety of uses in higher 
temperatures, ranging from 600 degrees F. to 1200 degrees F. This is 
because of a special bonding compound, containing a heat-proof lubri- 
cant, which maintains the lubricant under high temperature conditions. 


Both types are made in ring, spool or coil form in a wide variety of sizes. 
Allpax Packings do a better job for manufacturers and replacement use 
because they are precision-made, accurate in dimensions. They provide 
a tight seal without danger of scoring or unnecessary wear. 


LLPA 


“The Packing that Packs All” 


 , SEND FOR OUR NEW CATALOG — TODAY! 


ee complete line of packing, tools, gasket materials. 
ce Distributors in principal cities. 


THE ALLPAX COMPANY, INC. 


160 Jefferson Ave., Mamaroneck, N. Y. 
CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 


COMBAT CORROSION 


recirculating water. If index is positive, 
water tends to deposit scale on heat- 
transfer surfaces. If index is negative, 
corrosion will occur and any previously 
deposited scale will tend to go back 
into solution. Inhibit corrosion by main- 
taining a slightly positive index (0.6 
to 1.0) to insure definite scale deposi- 
tion on heat-exchange surfaces. When 
properly handled, “controlled scale” 
method will give excellent yesults. 

Index of the recirculating stream can 
be adjusted by treating the makeup 
water. Equipment is manufactured to 
remove hardness, reduce alkalinity and 
remove total dissolved solids from any 
given water supply. Look into these 
treatment methods for your system: (1) 
zeolite softening (2) zeolite softening 
plus acid feed (3) blend of zeolite- 
softened and hard water (4) hydrogen 
zeolite plus caustic feed (5) cold lime- 
soda softening (6) H & Na dealkalizer 
(7) salt regenerated anion dealkalizer 
preceded by zeolite softening (8) de- 
mineralization. 

Make use of the many special chem- 
icals available for scale and corrosion 
protection. With above treatment meth- 
ods they frequently broaden the control 
range of the Langelier index. Often 
they can handle the complete treat- 
ment alone. In either case their use is 
called for on most jobs. 

Metaphosphates are used for “thresh- 
old” treatment of water. Concentra- 
tions used are far too low to combine 
with the calcium present. But they do 
prevent scale, hold iron in solution and 
prevent corrosion. Main circulating- 
water systems use this treatment with 
considerable success. It functions best 
at a pH below 7.0. Cost is intermediate 
between chromates and the alkaline 
salts used in the “controlled scale” 
method. 

Chromates. Keep a zero or negative 
index for this treatment since forma- 
tion of scale for corrosion protection 
is not required. Chromate forms a film 
of ferrous and chromate hydroxide 
which acts as a physical dam prevent- 
ing metal and water contact. About 
300 to 500 ppm is sufficient for most 
systems. Protection is obtained at lower 
dosages if metaphosphate in small 
amount is fed with the chromate. 

Organic compounds are being used 
with increasing frequency. They often 
contain chromates and alkalies in addi- 
tion to organic material. Advantages 
claimed for these chemicals include: 
(1) ease of control (2) simplified han- 
dling since material is not toxic like 
the chromates. Main disadvantage 
seems to be the relatively high cost, es- 
pecially for systems with high makeup. 


(Continued on page 232) 


d from page 117 
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These two De Laval turbine-driven centrifugal 
blowers do a round-the-clock job in the 
McLouth Steel plant, Trenton, Michigan. Each 
has a rated capacity of 110,000 cfm of air; 
discharge pressure is 30 psig. Each is driven 
by a 12,400 hp, 2950 rpm De Laval steam 
turbine operating under steam conditions of 


600 psig, 825 F with 2” hg. 


De Laval compressors are designed individu- 
ally for each application to assure maximum 
efficiency and range of operation. Construction 
is rugged throughout. Casings and perfectly 


deliver 110,000 cfm each 
for McLouth Steel 


balanced rotors are built to take punishment. 
All parts are precision-made to limit gages. 
Materials are selected which will best meet the 
particular conditions of corrosion, pressure 
and temperature. 


De Laval centrifugal blowers are built in single 
and multi-stage types to supply air in volumes 
up to 150,000 cfm for all classes of service in 
steel, gas and coke plants. The wealth of appli- 
cation experience acquired by De Laval over 
the years assures a correct and economical 
solution to your blower problem. 


DP 


SENT 


Send for 
Bulletin 0504 


Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 


BLAST FURNACE 


THOSE WHO KNOW 
AND WILL PAY 


Distinguished beyond all others! 


The Preferred Unit Steam Generator has long stood so completely 
apart in general performance and life expectancy that every year 


sees its leadership lengthened and strengthened. 


This unique “package” boiler is designed to meet the particular 
steam producing requirements of a particular group of owners. 
They are the proud Preferred users who realize that the basic qual- 
ity of a unit steam generator lies in the care and attention that go 


into the development and design of every detail. 


Such painstaking care assures those who pay more initially that 
they will receive premium performance over more years, lower 
operating and maintenance costs, freedom from failures of major 


components—hence, lower eventual cost. 


Catalog No. 2000 is a complete manual of basic 
considerations of fine boiler design and of the 
many exclusive features incorporated in the 
DProferved Unit Steam Generator. 


1860 BROADWAY Dept. PW 
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PREFERRED UTILITIES MFG. CORP. 


NEW YORK 23,N. Y. 


COMBAT CORROSION 


Continued from page 230 


Chlorine, copper sulfate, phenolic 
and quaternary ammonium compounds 
have been successfully used for control 
of slime and organic matter in recir- 
culation systems. Exact chemical se- 
lected depends on the pH maintained 
in the circulating stream and the type 
of organisms present. 

Once+tthrough systems are usually 
given a limited form of treatment be- 
cause of the tremendous flow rates in- 
volved. Remove turbidity, if necessary, 
by clarification and/or filtration. Then 
use Langelier index as a guide and 
adjust the pH with acid or alkali. 
Metaphosphates are also used success- 
fully to prevent scale and corrosion. 


Hydrazine Conference 


Hydrazine as a deoxygenerator 
for boiler water will be the sub- 
ject of a forthcoming conference 
to be held at Bournemouth, Eng- 
land. 

The conference, which will run 
from May 15th to 17th, is being 
held because of the interest 
shown in hydrazine during recent 
years. Second motivation for 
conference is the hope of spread- 
ing as much information as pos- 
sible about this use and applica- 
tion of hydrazine. 

Delegates and lecturers from 
the United Kingdom, Europe and 
America have been invited to at- 
tend and discuss their experiences 
with hydrazine in detail. 

Papers and subsequent discus- 
sions will be published in book 
form after conference and will 
be available to interested persons. 

Address requests for the regis- 
tration form and _ provisional 
agenda to Whiffen and Sons Ltd, 
NW House, Marylebone Rd, Lon- 
don, NW 1, England. 


FRED Alen! 


“Whatta you mean—eeny, meeny, 
miney, mo?” 
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Cost 
COAL 
CRUSHING 


ROLLING RING COAL CRUSHER 


In 18 months, this American Rolling Ring Crusher reduced 1,162,572 tons of 


6” x 1144” bituminous coal to a minus 2” product. 


Total cost of replacement parts was less than oth of a cent per ton of coal. 
pe 


Write for descriptive bulletin on 
American AC Coal Crushers. 


“When you figure Costs— 
the best results come from American Rolling Ring Crushers.” 


PULVERIZER COMPANY Originators and Manufacturers of Crashers and 


1349 Macklind Avenue e St. Louis, Mo, 
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SHAFT-MOUNTED 
SPEED REDUCERS 


Now—15 Sizes 
1 hp to 90 hp 


d output speeds 
fy 12 to 378 rpm 


Easy to install! Mounted directly on the 
driven shaft. Locked at both ends. Dodge 
Torque-Arm Speed Reducer requires no 
foundation, no flexible coupling, no slid- 
ing base, and there’s no lining-up prob- 
lem. Amazing economy is matched by 
efficiency in operation—up to 97%. 


Unit is driven through V-belt drive. 
Stock Taper-Lock Sheaves prescribed 
for each job permit speed ratios re- 


CALL THE TRANSMISSIONEER, your local - 
Dodge Distributor. Factory trained by Dodge, 
he can give you valuable assistance on new 
methods. Look for his name under ‘Power 
Transmission Machinery” in the yellow pages 
of your phone book—or write us. 


Size 7 Torque-Arm Speed Reducer on agitator in paper mill 


Save Up to 1/3 in Installation 
— Deliver 97% Efficiency! 


quired. Tri-Matic Overload Release and 

backstop available, if desired. Dodge 

Torque-Arm is America’s most complete 

line of shaft-mounted Speed Reducers. 

Ask your Dodge Distributor—or write us. 
e 


DODGE MANUFACTURING CORPORATION 
3200 Union Street, Mishawaka, Indiana 


of Mishawaka, Ind. 
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Electric Utility Library, 4 Vols. Edited 
by BG A Skrotzki, Engineering and Man- 
agement Editor, Power, staff of 13 con- 
tributors, $27. McGraw-Hill Book Co, 330 
W 42 St, New York 36, N. Y. 


Electric Generation — Steam Stations. 
6% x 9%, 454 pp, illust, tables, $8.50. 


For technical workers in the electric 
utility industry and related activities, this 
book gives concise descriptions of the 
construction, operation and theory of 
principal equipment in modern central 
steam-electric stations. Chapters cover: 
fuel supply and analysis; plant fuel- and 
ash-handling systems; steam generators; 
piping; steam turbines; condensers; con- 
densate and feedwater systems; water treat- 
ment; station control; electric generation; 
station electric circuits; station auxiliary 
drives; superpressure stations. 


Electric Generation—Hydro, Diesel, and 
Gas-Turbine Stations. 614 x 914, 458 pp, 
$8.50. 


Like other books in this series, this one 
aims to acquaint nonprofessional technical 
people with the equipment and operation 
of the stations mentioned in its title. Chap- 
ters cover: water power; dams and hy- 
draulic structures; water turbines; genera- 
tors and switching; hydroelectric stations; 
internal-combustion engines; i-c engine 
power plants; gas turbines. 


Electric Transmission and Distribution. 
6% x 9%, 448 pp, illust, tables, $7.50. 


Starting with basic electricity, this book 
outlines the theory and application of the 
transmission of electric power from gen- 
erating station to consumer. It is also writ- 
ten for the nonprofessional technical man 
in the utility field. Chapters cover: electric 
theory; transmission terminal facilities: 
transmission lines; distribution systems 
mechanical; distribution systems—primary 
and secondary; distribution systems—ca- 
pacitors and transformers; distribution sys- 
tems—protection; street lighting; planning 
and load characteristics; auxiliaries. 


Electric System Operation. x 914, 
illust, tables, 370 pp, $6.50. 


Here the technical man learns the meth- 
ods of operating the complete electric util- 
ity system. While other volumes give de- 
tails on major and auxiliary equipment, this 
book covers the controls and methods of 
running a system as an efficient, integrated 
unit. Chapters include: the system; re- 
lays; load dispatching; frequency and load 
control; system communications; station 
performance; economy loading; system 
operating costs; rate schedules. 


Industrial Engineering Handbook. By 
Harold B Maynard, Editor-in-Chief. 1054 
pp, 648 illust, $17.50. McGraw-Hill Book 
Co, 330 W 42nd St, New York 36, N. Y. 

A broad, authoritative treatment of the 
whole field of industrial engineering is 
made available in this handbook of prin- 
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ciples, data, methods and procedures. Ex- 
perts in the field have contributed a meas- 
ure of their experience on such topics as 
the industrial engineering function, work 
measurement, predetermined elemental time 
standards, wage payments, plant facilities 
and design, and control procedures. 

Factual and how-to-do-it in approach, the 
book covers many practices, from such 
long-accepted techniques as time and mo- 
tion study to such developments as auto- 
mation and linear programming. Both 
procedures used directly by the industrial 
engineer, and such related ones as quality 
control and tool and gage design, are 
covered. Human and industrial relations 
of industrial engineering are stressed 
throughout the book. 


Nuclear Energy in Industry. By J CG 
Crowther. 8% x 5%, 168 pp, 100 illust, 
11 tables, $3.95. Pitman Publishing Corp, 
2 W 45th St, New York 36, N. Y. 


Here is a layman’s summary of the 
papers presented at the 1955 International 
Conference on the Peaceful Uses of Atomic 
Energy held at Geneva, Switzerland. The 
author emphasizes, largely, the position of 
the UK in the potentialities of atomic 
energy. After a brief look at the world 
energy supply and demand, he takes a 
quick look at the activity and history of 
developing nuclear theory. He then surveys 
the types of reactors proposed and pro- 
jected and looks in detail at power reactor 
plants. 

Toward the end of the book, he reviews 
the practical uses of radioisotopes in in- 
dustry. One chapter describes the discov- 
ery and mining of uranium in an interest- 
ing, essentially nontechnical fashion. The 
book closes with a discussion of the newer 
metallurgical processes and_ technology 
that has been developed to handle nuclear 
fuels and wastes. 


Thermal Power from Nuclear Reactors. 
By A Stanley Thompson, chief engineer 
Nuclear Power Department, Studebaker- 
Packard Corp, and Oliver E Rodgers, as- 
sistant general manager, Government and 
Industrial Products Division, Studebaker- 
Packard Corp. 9% x 6%, 229 pp, illust, 
$7.25. John Wiley & Sons, Inc, 440 4th 
Ave, New York 16, N. Y. 


By making liberal use of advanced math- 
ematics the authors point up the special 
design problems met in laying out power 
reactors as contrasted with conventional 
thermal power plant equipment. Rather 
than rely on extended theoretical discus- 
sion of the nuclear fission process and 
chain reactions, the authors show how 
reactor engineering should be performed 
based on the data found from many em- 
pirical experiments. This book does not re- 
view the methods by which the basic design 
data was obtained. The reader is referred 
to other books and papers for descriptions 
of these methods. 

The book emphasizes the new analysis 
methods for reactor design, especially in 


PRODUCTS 
you 


FLEXIDYNE 
THE DRY FLUID DRIVE 
100% efficiency at full load! 


DODGE-TIMKEN 


America’s Quality Pillow Blocks! 


SEALED-LIFE V-BELTS 


The life is sealed in! 


Write for Bulletins! 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A, 


Roller Bearings. Load ratings, 
dimensions, etc. Bulletin A-638. 


Sealed-Life V-Belts. Complete 
data and sizes. Bulletin A-644. 


DODGE MANUFACTURING CORPORATION 
3200 Union Street + Mishawaka, Indiana 
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From 
TRANSMITTER 
to 
RECEIVER GAUGE 


unequalled 


sensitivity-dependa 


There’s never a question as to the 

accuracy of temperature or pressure readings 

when transmitted by USG Pneumatic Transmitters. 
And for accurate reception of signals from 

remote points, there’s nothing to match the 

sensitivity of the new USG Receiver Gauge. 
Consider these features: 


USG PNEUMATIC TRANSMITTERS 
e Sensitivity —Within 0.1% of full scale. 
e Accuracy—1% (indicating) or 44% (non-indicating) } 
e Designed to operate at remote points 
for long periods without attention. 
High sensitivity, linearity and freedom from ; 
dead spot assure the ultimate in control stability. 


USG PNEUMATIC RECEIVER GAUGES 
e Sensitivity— Within 1/10 of 1% of full scale. 
e Accuracy—+ 14 of 1% of full scale. | 
e Diaphragms made of Ni-Span “C”, a 
special high nickel alloy with a 
minimum thermal shift, even under 
wide variations in . temperature. 
e Available in 314", 415”, 6” and 815” 
sizes. 
e Also available are 2’, 2!" and 314” 
Bourdon tube actuated Bey 
receiver gauges. 

USG Transmitters and Relbiver 
Gauges are part of USG’s line of 
creatively engineered process | 
control instruments. The line. 
includes gauges, pressure and. 
temperature pilots, recorders and 
controllers. Write for catalogs. 


Division of American Machine and Metals, Inc. 


Sellersville, Pa. 
Home of the SUPERGAUGE | 


MORE THAN 50,000 TYPES OF GAUGES » SUPERGAUGES » SOLIDFRONTGAUGES « RECEIVERGAUGES « TEST 
GAUGES »* RECORDERS » CONTROLLERS * TRANSMITTERS » PSYCHROMETERS e¢ AVIATION INSTRUMENTS 
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More BOOKSHELF 


Begins on page 235 


the area of neutron distribution, criticality 
and reactor kinetics. The authors believe 
they offer new viewpoints in handling de- 
sign problems by numerical methods, di- 
mensional analysis and nonlinear kinetics 
of reactor behavior. 

Chapter headings include: nuclear con- 
siderations, reactor equations and critical 
mass, reactor kinetics, shielding of reac- 
tors, reactor materials, thermal _ stress, 
power extraction from reactors, and ther- 
mal power cycles. 


Principles of Turbomachinery. By D G 
Shepherd, professor of Mechanical Engi- 
neering, Cornell University. 6% x 9, illust, 
tables, 463 pp, $10. The Macmillan Co, 60 
5th Ave, New York 11, N. Y. 


Fans, compressors, pumps, steam tur- 
bines, gas turbines and hydraulic turbines 
are all related closely through the princi- 
ples of transferring energy between a fluid 
and a rotor. This book discusses the 
theories of all these turbomachines and 
shows how they are related. It assumes 
the reader has a grounding in engineering 
thermodynamics and fluid dynamics. To 
aid understanding and jog memories, the 
basic principles are introduced and briefly 
discussed before their applications to the 
turbomachinery are shown. 

The book first covers a general treat- 
ment of all forms of turbomachinery 
through dimensional analysis, energy trans- 
fer, thermodynamics of compressible flow 
and the flow of fluids through passages and 
over blades. The author then applies these 
principles to the several kinds of machin- 
ery, in enough detail to demonstrate the 
major design and performance factors. Most 
of the usual design methods are discussed 
and exemplified. This gives the student 
some familiarity with the ideas and analy- 
sis methods used in design. 

Mechanical design limitations are only 
touched upon where they influence the en- 
ergy transfer performance of a machine. 
The author argues that machine design 
should also be taught on a unified basis for 
all forms of machinery and not be stressed 
in a book such as this. Turbomachinery 
should be in the libraries of all mechanical 
engineers concerned with this type of 
equipment. 


“Anything new?” 
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OMR a promising approach 
to meet world’s need for 


small to large power plants 


a low-cost reactor for plants with gross 
outputs of 10 megawatts or more. Such 
plants are particularly suited to areas 
that need relatively small increments of 
additional power, and to those parts of 
the world where coal, oil, and water- 
power are scarce or costly. 


The OMRE (Organic Moderated Reac- 
tor Experiment), which AToMIcs 
INTERNATIONAL is now building at 
the National Reactor Testing Station 
in Idaho, is one of the more promising 
types for this purpose. The new experi- 
mental reactor was pioneered by 
ATOMICS INTERNATIONAL — from pre- 
liminary design to prototype. 

It will be used to investigate the rate 
of degradation of organic fluids, the 
properties and compositions of the 
equilibrium mixture in the reactor, and 
the effect of organic fluids on heat- 
transfer surfaces. Results of these ex- 
periments will be incorporated into the 
nuclear power plants ATOMICS INTER- 
NATIONAL is planning for Piqua, Ohio 
and a Latin American country. 


Basic advantages of the OMR are 
small size, compact core with good 
neutron economy, and elimination of 
problems with high-pressure primary 
coolant circuits and uranium-coolant 
reaction hazards. Its safety features are 
outstanding. The high boiling point of 
the organic moderator-coolant fluid 
permits a low-pressure system. There 
are no chemical incompatibilities be- 
tween coolant and uranium or coolant 
and water, and no unusual corrosion 
problems. Because of its fluid moder- 
ator—an isomeric terphenyl—the OMR 
has a negative temperature coefficient 
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An important goal of the Atomic 
Energy Commission’s program to de- 
velop electric power from the atom is 


of reactivity, which acts as a governor 
in case of power surges or excess power 
levels. The organic fluid becomes only 
slightly radioactive, which makes the 
entire heat-transfer system relatively 
accessible. 


A typical power plant, such as the 
one proposed for Piqua, Ohio, has a 
gross electric output of 12,500 kilo- 
watts and a heat output of 45,500 
thermal kilowatts. It produces steam at 


NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


lower in larger OMR plants. Lower 
power costs are also expected to result 
from advances in OMR technology. 


Atomic power for supertankers. The 
AEC has assigned AToMICS INTERNA- 
TIONAL the challenging design study to 
adapt the OMR for maritime use. The 
OMR, considered a promising possibil- 
ity for ship propulsion, is expected to 
be particularly suitable for supertank- 
ers. The OMR offers the safety of a 


EXPANSION TANK 


— TURBINE GENERATOR 
STEAM GENERATOR 


Typical OMR Central Station Nuclear Power Plant 


a pressure of 415 psig (29 kg/cm®) and 
a temperature of 550°F (288°C). 

The reactor core is heterogeneous, 
with fuel elements and control rods 
immersed in the moderator-coolant 
fluid and contained in a thin-walled 
core tank. The fuel is uranium slightly 
enriched in U235, 

Power costs for this reactor, includ- 
ing both capital and operating charges, 
are estimated at 18 mills per kilowatt- 
hour. Power costs will be significantly 


A DIVISION OF 


ATOMICS INTERNATIONAL 


AMERICAN AVIATION, 
PIONEERS IN THE CREATIVE USE OF THE ATOM 


NORTH 


low-pressure system, low construction 
costs (because it can be built of alumi- 
num and mild steel instead of more 
expensive zirconium and stainless 
steel), and low maintenance costs. 
ATOMICS INTERNATIONAL is staffed 
and equipped to help you with any 
phase of reactor development. Please 
write: Director of Technical Sales, 
Dept. PW-72, Atomics INTERNA- 
TIONAL, P.O. Box 309, Canoga Park, 
California. Cable address: ATOMICs. 


IN C. 
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SAVES YOU MONEY! 


HILCO 


OIL MAINTENANCE EQUIPMENT 


.. Keeps your Oil and Equipment Clean 


FILTER HILCO FILTER CARTRIDGES 


The result of much research in the field of lubricating, 
fuel and industrial oil filtration, the new patented 
HILCO Filter Cartridges meet the need for tremen- 
tridges available for dous filtering area, low pressure drop and high dirt 
mineral and inhibited storage capacity. Above: Fig. 1 is a new cartridge; 
detergent oils Fig. 2 is a used cartridge (note that pockets are com- 
A pletely filled and the outer surface covered with 


Furnished in capac- 
ities from 0.1 to 750 
gpm. Various car- 


solids); Fig. 3 shows the flow of oil, the dark area 
represents dirty oil passing into the pockets while 
filtered oil (white area) passes into “S’’ shaped sec- 
tion. 


HILCO Purification Means Complete Oil 
Purification ... 


You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oil saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous, 
all electric, automatic purification keeps your oil clean and in top condition 
at all times. You receive the full capacity and economy of your equipment. 


HILCO offers a wide range of oi! purification units to meet every oil con- 
ditioning problem. HILCO units are manufactured in both stationary and 
portable models. Write us about your purification needs . . . recommenda- 
tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. 


THERE’S A HILCO FoR EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


i 
i 


Oil Reclaimer Purifier 


WRITE TODAY FOR THE new HILCO CATALOG 


© Rec dati at no obligation!! 


159 W. FOURTH ST. ° ELMIRA, NEW YORK 


IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 


High Capacity Reclaimer 


REPORTS from the FIELD 


Begins on page 154 


Sterling Forest continued 


of industry, now bidding for space in 
the project. 

Major facilities on the Union Car- 
bide site will include: a 5-mw_ pool- 
type reactor, a radioactive materials 
laboratory, an ores and engineering lab 
and a building for allied research and 
administrative functions. 

Research programs will be geared to 
the study of radiation effects on prod- 
ucts and processes involving plastics, 
gases, metals, carbons and chemicals. 

Two-thirds of the reactor building 
will be carved out of a solid granite 
mountain. 

According to Morse G Dial, Presi- 
dent of Union Carbide, completion of 
the research center is scheduled for 
late 1958 or early 1959. Initially some 
150 persons, including scientists, engi- 
neers and metallurgists will be em- 
ployed in the center. 


Reynolds Metals discloses plans 
for plant on St. Lawrence system 


Fottowine Governor Harriman’s ap- 
proval of the Reynolds Metals Contract 
for St. Lawrence Power, J Louis Rey- 
nolds, Executive Vice President, Rey- 
nolds Metals Co, issued the following 
statement: 

“There is no question in our mind 
that our primary aluminum plant near 
Massena, New York, will prove mutual- 
ly beneficial to Reynolds and the peo- 
ple of the State of New York. 

The announcement by General Mo- 
tors of its intention to build an 
aluminum foundry near our plant is 
immediate evidence of the economic 
advantages the state will derive from 
our project. 

Engineering studies of the plant site, 
where we hold options on 1700 acres, 
will resume immediately. 

Construction on our $88 million plant 
will begin this summer. From past ex- 
perience, we can estimate that about 
$30 million of the construction cost 
will be spent locally... .” 


ASME Lubrication Division 
holds symposiums 


Durinc THE ANNUAL MEETING of the 
American Society of Mechanical Engi- 
neers, three symposiums devoted to 
various phases of lubrication were held. 

Design Committee of the Lubrication 
Division sponsored a symposium deal- 
ing with “Recent Developments in 
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Jet Siphon* Area / 
Advanced 
Aerodynamics 


Very low curb plate 


Shown with weather enclosure removed 


PLUS VALUES...all yours in 
the Clarage Centrilator 


POWER ROOF VENTILATOR — CENTRIFUGAL TYPE 


Jet Siphon* feature for stable, high efficiency. 


Every wheel statically and dynamically balanced 
on precision machines. 


Static pressures to 2” — thus well suited to both 
light-duty installations without ductwork and Inspection panel and complete accessibility. 
applications where ductwork or hoods impose con- 
siderable resistance. 


Low overall height. 


Adaptable to a wide range of motor sizes. 


Venting of motor and drive area. 


Variable pitch V-belt drive. 


Engineered and constructed for extra quietness. 
Wheel and inlet designed for streamlined air flow. 


Heavy-duty anti-friction bearings. 
Built heavy-duty throughout to assure long-lasting, 
trouble-free service. Simple installation — only 4 bolts required. 


Write today for Bulletin 550. Clarage Fan Co., Kalamazoo, Mich. 


"Patent applied for 


...dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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ELLIOTT TUBE GAGE 


Measures inside tube diameters in 
001”. A quick, guide for setting 
tube expanders for condenser and 
heat exchanger tubes. Three point 


straightand curved small tubes. 
_ Air or steam driven motors. Can be 
_ equipped with expanding brushes 

and scraper heads. 


hardened steel balls 


insures accurate measurements. 


T EXCHANGER TUBE CLEANER 


Powerful air-driven motor with 
non-rotating, water feeding at- 
tachment, trigger-action for motor 
control, finger-action valve for 
- water flow. Built-in speed gover- 
nor eliminates shaft-whip. Choice 


4 ELLIOTT TUBE EXPANDERS 


Roll condenser and heat exchanger 
tubes quickly and accurately. Ro- 
tating, parallel self-feeding rolls 
insure good joints. For tubes ‘2 in. 
through 11 in., 16 gage. 


4 ELLIOTT JIFFY GUN 
WITH BOOSTER 


Combines water and air pressure 
for extra power and speed, rec- 
ommended where water pressure 
is low, or scale deposit is heavy. 


Write for Descriptive Literature 


Address Elliott Company, Lagonda Division, 
Springfield, Ohio 


ELLIOTT Company 


STEAM TURBINES © MOTORS 
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WEATERS EJECTORS 


TURBOCHARGERS © TUBE CLEANERS © STRAINERS 


REPORTS from the FIELD 
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Bearings Operating Under Extreme 
Conditions.” New officers of the De- 
sign Committee are: T A Herman, 
Chairman; V S Wagner, Vice Chair- 
man; A M Loeb, Secretary. 

The Research Technical Committee 
sponsored two sessions that included ’ 
a report on boundary-lubrication re- 
search at MIT and discussions on the 
viscoelastic behavior of greases. New 
officers of the Research Technical Com- 
mittee are C C Moore, Chairman; P G 
Reynolds, Vice Chairman, and R L 
Wehe, Secretary. 

New officers of the Builders and 
Operators Technical Committee are P 
C Warner, Chairman; D L Lynch, Vice 
Chairman, and R H Josephson, Secre- 
tary. This committee, for the first time, 
sponsored a symposium which dealt 
with the need for, and operating prob- 
lems involved in, the use of fire resistant 
fluids and lubricants. 

New officers of the Lubrication Di- 
vision are: O C Bridgeman, Chairman; 

J T Bunting, Vice Chairman, and W H 
White, Secretary. 


Calendar of Events 


April 7-10—American Society of Me- 
chanical Engineers, Instruments and 
Regulators Conference. Northwestern Univ, 
Chicago, Tl. Details from ASME, 29 W 
39th St, New York 18, N. Y. 


April 8-9—American Institute of Elec- 
trical Engineers, Ninth Conference on 
Rubber and Plastics. Mayflower Hotel, 
Akron, Ohio. Details from AIEE, 33 W 
39th St, New York 18, N. Y. od 


April 8-10—American Society of Me- 
chanical Engineers, Spring Meeting. 
Dinkler-Tutwiler Hotel, Birmingham, Ala. 
Details from ASME, 29 W 39th St, New 
York 18, N. Y. 


April 8-10—American Institute of 
Mining, Metallurgical and Petroleum 
Engineers, Fortieth Annual Conference of 
the Blast Furnace, Coke Oven and Raw 


Materials Committee and the National 
Open Hearth Steel Committee. Penn- 
Sheraton Hotel, Pittsburgh, Pa. Details 


from AIME, 29 W 39th St, New York 
18, N. Y. 


April 8-11—Rural Electrification Ad- 
ministration, Eighth Annual Electric 
Generating Plant Operation and Mainte- 
nance Conference. Phillips Hotel, Kansas 
City, Mo. Details from Andrew S Rieff, 
N W Electric Power Cooperative, Inc, 
312° N Chestnut St, Cameron, Mo. 


April 15-17—Oil Heat Institute of 
America and Mechanical Engineering 
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ELLIOTT 600 Series Cleaners > 
GENERATORS © DEAERAT/NG CONDENSERS © CENTRIFUGAL COMPRESSORS.» 


STRONGLY | 


be broken without gasket adhesion. 


request special details. 


DISTRICT OFFICES 


BALTIMORE, MD. DAYTON, OHIO MONTREAL, CANADA 
BOSTON, MASS. DETROIT, MICH. NEW ORLEANS, LA. 
BUFFALO, N.Y. HOUSTON, TEX. NEW YORK, N.Y. 
CINCINNATI, OHIO INDIANAPOLIS, IND. PHILADELPHIA, PA. 
CHICAGO, ILL. LOS ANGELES, CAL. PITTSBURGH, PA. 
CLEVELAND, OHIO MILWAUKEE, WIS. SAN FRANCISCO, CAL. 


GENERAL OFFICES: PHILADELPHIA, PA. 


FACTORIES: MANHEIM. PA. ELKHART, IND. MONTREAL, CAN. 


Os a | eee Anchor’s MOTORITE red and black sheet consists of high 

: quality asbestos yarn . . . a strongly woven gasket sheet rein- 
Cut Gaskets forced with fine brass wire twisted into each yarn and woven 

x ae alls ae into sheet form with close weave. To give this gasket material 


further resistance to hard wear, it is treated with a high heat- 
resisting compound, one side graphited to allow the joint to 


- eivceaaae Style 406 MOTORITE is widely used for automobile motor 
ei HEAVY D UT . ee flange joints, for superheat steam gaskets, and especially 
: useful for manifold gaskets in internal combustion engines. 

= Likewise it is excellent on cylinder heads and steam hammers, 
We invite you to write us your requirements today, or 


SEATTLE, WASH. 
SPOKANE, WASH. 
ST. LOUIS, MO. 
TOLEDO, OHIO 
WILMINGTON, CAL. 
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NGS FOR EVERY INDUSTRIAL P 
FIBROUS AND METALLIC PACKINGS FOR EVI 


Begins on page 154 
CONTROLLED QUALITY Dept, NYU, National Conference on Oil 

Burning and Oil Burning Equipment. 
Gould Student Center, University Heights 
campus, Bronx. Details from Oil Heat In- 


2 stitute of America 500 5th Ave, New 
Guy, York 36, N. Y. 


April 16-17—American Institute of 


Mining, Metallurgical and Petroleum 
Engineers, Conference on High-tempera- 


ture Materials for Use in Aircraft, Mis- 


siles and Nuclear Reactors. Hotel Carter, 
5 L4e ne Cleveland, Ohio. Details from AIME, 29 


W 39th St, New York 18, N. Y. 


Always compimtely assembled in our own shop April 25-26—-American Society of Me- 
chanical Engineers, Management-SAM 
Always fabri ed by our own skilled employees Conference, Statler Hotel, New York. De-* 


Constantly Sim™ervised by our own engineers tails from ASME, 29 W 39th St, New 
Fabricated Gfmmighest quality materials York 18, N. Y. 


oved shop May 1-3—Society for Experimental 
Always a fi ie check-out of assembled unit Stress Analysis, 1957 Spring Meeting and 


One complefe@mpulk shipment Exhibit, Hotel Statler, Boston, Mass. De- 


i Dr MW M , Secretary- 
Treasurer, SESA, PO Box 168, Cambridge 


All stainléss el internals 39, Mass. 
Self-adjustingg@p all loads 
10,000 ¢ 000 May 4-8—Western Air Conditioning 

pa Ibs hr Industries Assn, Western Air Condition- 
ing, Heating, Ventilating and Refrigera- 
tion Exhibit and Conference. Shrine Ex- 


F position Hall, Los Angeles, Calif. Details 
rom your initial inquiry through | fired J Tabery, 3443'S Hill St, Los 


the shipment of the completed ] Angeles, Calif. 
deaerator, LkA Water Softener Co. 
takes complete responsibility. May 7-9-—American Institute of Elec- 


2 trical Engineers, joint district meeting. 
You are assured of the finest Dayton-Biltmore Hotel, Dayton, Ohio. De- 


workmanship and control with ] tails from ATEE, 33 W 39th St, New York 
constant inspection and supervision | 18. . Y. 


qualified engindens May 14-16—Industrial Nuclear Tech- 

fabrication and assembly proceed. nology Conference, sponsored by Armour 

‘ Consistant top quality equipment Research Foundation of Illinois Institute 
of Technology and Nucleonics magazine, 
wie is the result. Museum of Science and Industry, Chicago. 
Details from Dr Leonard Rieffel, Armour 
You KNOW where your Research Foundation, 10 W 35th St, Chi- 


L*%&A Deaerator is cago 16, Ill. 


made! And this complet 
anaes May 20-23—American Society of Me- 
control from one source chanical Engineers, Oil and Gas Power 
enables L*A to deliver Conference. Kentucky Hotel, Louisville. 
Kentucky. Details from ASME, 29 W 39th 
on schedule and | o)"New York 18, N. Y. 


Automatic welding machine in L*A shop 


ready for quick 

installation. May 20-22—National Assn of Corro- 
sion Engineers, Northeast Region Spring 
100,000 Ibs. per hr., 10 min. storage unit Conference on “Corrosion Control by 
being loaded for delivery to eastern Choice of Materials.” Syracuse Univ and 
chemical manufacturer May we send you a copy of Hotel, Syracuse, N. Y. Details from O R 


our now Broberg, Lamson Corp, Syracuse, N. Y. 
Simply ask for Bulletin 102-A 


Low-cost electric power from atomic en- 
ergy looms closer to reality with the dis- 
closure that organic chemicals may be the 
L*A WATER SOFTENER COMPAN means to low-pressure cooling and moder- 

: ating systems in nuclear reactors, permit- 
007 Air Way, Glendale 1, California ting simpler and cheaper installations. 
cities Isopropylbiphenyl, newest commercial de- 
rivative of biphenyl, is best potential cool- 
ant-moderator. 


Demineralizers @ Hot Process Softeners @ Floc Treators @ Decerators @ Zeolite Softeners @ Deolkalizers 
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TYPICAL SPECIFICATIONS: 


TYPE NUMBER: 657A 

BODY END CONN: 2” Welding End 

BODY MATERIAL: C5 Chrome Moly 

VALVE THIM: 3168S, Stellited seal welded rings 
INNER VALVE: Double port Throttle Piug 
PACKING): Teflon 

Aic to Disphrogm-3 to pa 


EXTRACTION 
<—STEAM 


i 


ORAINS FROM 
H-P HEATER 


TYPICAL ATIONS: 

TYPE NUMBER: 2500R-—-2598 
CAGE MATERIAL: WCB Stee! 

EQUALIZING CONN: Top and bottom, F-! and Level-Trols to steam and power plants has 
600 Ib. ASA Figd, supplied Fisher with the knowledge and ability 
eared Arenal 304 St. Steel to build heater drain equipment that will stand 
TORQUE TUBE: K-monel : up, year in and year out, with a minimum 


of maintenance. 


Years of experience in supplying control valves 


ISHER GOVERNOR COMPANY « MARSH LTOWN, IOWA 
CANADIAN PLANT: WOODSTOCK, ONTARIO 
LEVEL CONTROL Since l§§0 
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Pennsylvania Power & Light Company’s two units at Martins 
Creek ‘‘eat up’ 120 tons of coal per hour in generating 160,000 
kw each. In coping with this huge appetite problem, PP&L 
uses a completely automatic coal handling system developed 


by Hewitt-Robins. 


The 600 ton-per-hour capacity system includes an H-R 
Heavy Duty Car Shakeout, an H-R Gyrex” Scalping Screen, 
four belt conveyors, two belt feeders and operating machinery. 
Working through Ebasco Services, Incorporated, Hewitt-Robins 
engineered, manufactured and installed the entire coal handling 
system. To find out how H-R products and services can help 


you, consult your classified telephone directory for the nearest 


H-R representative, or contact Hewitt-Robins, Stamford, Conn. 


CONVEYOR BELTING AND IDLERS.. 
INDUSTRIAL HOSE...VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 
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- POWER TRANSMISSION DRIVES 


More FREE LITERATURE 


__ Begins on page 169 
11 Air compressors, 1/3 to 20 hp, for 
automotive and industrial use are 
subjects of 20-p illustrated cata- 


log. Booklet includes’ specs, 
charts, data, and information on 
compressed air. Kellog Division, 
American Brake Shoe Company, 


Rochester 9, N. Y. 


CONTROLS, ELECTRICAL & 
MECHANICAL 


Voltage regulators for alternating 
current generators up to 25,000 
kva are described in bulletin 
14B6035C. Contains construction 
and operating features. Allis- 
Chalmers Mfg Co, 952 S 79th St, 
Milwaukee, Wis. 


Automatic controls are subject of 
Publication lists con- 
stage pressure, 


catalog 857. 
trols for single 
two-stage pressure, differential 
pressure, single-stage tempera- 
ture, two-stage temperature, liquid 
level and mechanical movement. 
Descriptions, specs and engineer- 
ing data can be located by dual 
index. Mercoid Corp, 4201 Bel- 
mont Ave, Chicago 41, Ill. 


Pneumatic controllers for temper- 


ature and pressure are described 
600 
in 7-p catalog C 700 1. Contains 


temperature and pressure ranges, 
length of eccentric scale and 
measuring accuracy. Minneapolis- 
Honeywell Regulator Co, Wayne 
and Windrim Aves, Philadelphia 
44, Pa. 


Electric temperature control 
tems are described in 16-p illus- 
trated booklet. Written in non- 
technical language, it explains 
the correct application of electric 
controls, the use of control cen- 
ters to simplify installation and 
operation, air distribution prod- 
ucts to obtain best results from 
heating and air-conditioning sys- 


sys- 


tems used in institutional build- 
ings. Barber-Colman Co, 1300 
Rock St, Rockford, Ill. 

Analog computation and high 


16 


speed instruments are subjects of 
8-p question and answer booklet. 
Contains definitions of certain 
types of computers and summa- 
rizes applications of each. GPS 
Instrument Co, Ine, 811 Boylston 
St, Boston 16, Mass. 


Computing relay for pneumatic 
control systems is subject of 4-p 
brochure p99-3. Describes fea- 
tures, application and operating 
characteristics. Explains propor- 
tional, reset and rate control ac- 
tions, and provides equations of 
computing actions. Bailey Meter 
Co, 1050 Ivanhoe Rd, Cleveland 
10, Ohio. 


17 


ELECTRICAL EQUIPMENT 


Indoor oil circuit breakers are de- 
scribed in 16-p bulletin GEA-6465. 
Contains pictures and drawings 
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: 
A120 TON-PER-HOUR 
GENERATOR APPETITE . 


HOW MANY STACK BTUs DO YOU BUY EACH YEAR? 


Whether you burn it — or dissipate it 
up the stack — every BTU costs you 
money. In fact: 

Yearly cost of fuel often equals the 
cost of your boiler. That's why heat 
recovery—or dollar recovery—is so 
important. Boilers simply have huge 
appetites for fuel . . . fuel that's con- 
stantly going up and up in cost. 
And small boilers are no exception. 
Even with relatively small boilers — 
that is, between 25,000 and 250,000 


lbs per hr—substantial heat recovery 
is possible. With a Package ljung- 
strom Air Preheater, fuel consumption 
is most often reduced 10% or more! 
As a result, many plants have written 
off their Ljungstrom within two years. 


Get more steam, and cleaner stack 
gases. Put it another way. The BTUs 
that you save with a Package ljung- 
strom can be used to increase boiler 
output. What's more, higher combus- 


tion temperatures cut slagging .. . 
keep stack gases clean. . . allow use 
of cheaper fuels... reduce corrosion. 


Comes complete, ready to install. 
Determine for yourself how easily a 
low-cost, shop-assembled Package 
Ljungstrom can be applied to your 
generating or process system. Ask for 
our brand-new 16-page brochure. 
It's yours with our compliments, simply 
by writing to the address below. 


The Air Preheater Corporestion 60 +201 street, wow York 17, 
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Only 7 to 10 Minutes to Renew 
Service Life New Gate Valve 


Patented development assures replacement of seat ring while valve remains installed. 


Without removing the valve body from the | ~*~ 


line, you replace the nickel-alloy seat rings in | 
Fairbanks new patented Renewable Seat Ring 
Gate Valves. In 7 to 10 minutes, from the time 
the line is shut down until it is put back into 
operation, you have given a new service life, 
a new life of dependable tight closure to your 


valve, 
Just 7 to 10 minutes of your maintenance 
man’s time — only 7 to 10 minutes of “down- 


time” on your steam, water or process piping 
lines — and you have the equivalent of a new 
valve in the line. Think of the savings: where 
once at least one hour, under the most ideal 
conditions, was required to replace a gate valve 
in the line, the job is now accomplished in from 
7 to 10 minutes. 

Field tested for over two years, under all 
conditions from steam to corrosive liquids, the 
revolutionary new Fairbanks Renewable Seat 
Ring Bronze Gate Valve has proven completely 
satisfactory — absolutely dependable. 

Made with either rising stem or non-rising 
stem construction in 14%4”,1%” and 2” 
sizes, the Fairbanks "Renewable Seat Ring 
Bronze Gate Valves are recommended for severe 
service conditions on 200 lb. steam pressure at 
550 degrees F., 400 lb. water, oil or gas pressure 
— non-shock — lines requiring full flow and 
subject to frequent operation. Nickel alloy seat 
rings and wedge make the valves particularly 
tough and corrosion resistant. 

YOURS ON REQUEST: Illustrated, descriptive fold- 
er gives complete information on Fairbanks 
Renewable Seat Ring Gate Valve with details 
and specifications. Yours without charge. Write 


today. 
rba nks {COMPANY 
fayette York 3, 


THE 
New York 3 Boston 22 Rome, Ga. 
Valves * Trucks * Casters * Wheels * Dart & “PIC” Unions 


1 Union Bonnet removed, Re- 
taining screw loosened with 
ordinary screwdriver. 


Finger hooks inside nickel 
alloy seat ring. Seat ring 
lifts out of valve body 


. 


New seat ring is inserted. 
Retaining screw tightened. 
Bonnet replaced. 


3. 
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More FREE LITERATURE 


_ Begins on page 169 


of four types of breakers. Also 
includes application information 
and charts which list ratings, in- 
sulation levels and interrupting 
capacities of equipment. General 
Electric Co, Schenectady 5, N. Y. 


Raceway techniques for electrical 
wiring are described in 8-p 
bulletin S-301. Booklet outlines 
methods for simplifying wiring 
operations from drafting room to 
assembly floor by use of raceways 
and pre-cut wires. Contains guide 
to standard raceways, giving 
specs, part numbers and _ sizes. 
Stahlin Bros, Inc, 474 Maple St, 
Belding, Mich. 


Synchronous timing motors are 
subjects of data sheet #150. Bul- 
letin includes all specs, descrip- 
tions of special features and 
uses, and detail drawings illus- 
trating standard brass pinions 
and ratchets applications. Lux 
Clock Mfg Co, Inc, 95 Johnson St, 
Waterbury 20, Conn. 


Heaters and heating devices are 
subjects of 72-p catalog GEC- 
1005H. Catalog includes a 16-p 
power requirements section, show- 
ing short and long form calcula- 
tions for heating applications; 
also describes redesigned cartridge 
heaters, miniature soldering irons, 
aluminized steel sheath strip heat- 
ers, new ratings and configura- 
tions of finned tubular heaters, 
ceramic-to-metal and plastic resin 
hermetic seals. General Electric 
Co, Schenectady 5, N. Y. 


HEAT EXCHANGERS 


22 Shell and tube heat exchange 
equipment is subject of 4-p bul- 
letin HE-1. Construction features, 
general specs and standard mate- 
rials are outlined in tabular form. 
Heat Transfer Co, 145 Sussex Rd, 
W Englewood, N. J. 


23 Heat exchangers for generator 
cooling and chemical processing 
are described in Bulletin 1200. 
Applications of each type of unit 
are illustrated and _ explained. 
Griscom - Russell Co, Massillon, 
Ohio. 


24 Industrial maintenance products 
are subject of 6-p catalog. Cata- 
log covers 12 products including 
factory window coating and a pro- 
tective coating for rusted metal. 
Skybrite Co, 3125 Perkins Ave, 
Cleveland 14, Ohio. 


25 Protective coatings are subject of 
32-p full color manual. Provides 
a guide for buyers and users of 
such coatings. Contains informa- 
tion and recommendations which 
enable user to determine specific 
coatings needed to protect rust- 
able surfaces. Rust-Oleum Corp, 
2799 Oakton St, Evanston, Il. 


Maintenance program for medium 
. voltage, metal-clad switchgear 
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Proof...Only PEROLIN’ Treated Fuel Oils 
Can Show These Results 


Electron Micrographs by Independent Research Foundation and Other 


Comparative Tests Prove NEW Perolin Fuel Oil Treatment’s Unique Properties 


FRESH OIL 


Magnified 8,700 times 


This micrograph illustrates the size 
and amount of asphaltene particles 
that exist in a normal sample of 
commercial Bunker “C” #6 fuel oil 
as a natural result of oxidation. 


AGED OIL 


Magnified 8,700 times 


Here further oxidation and polymer- 
ization of the oil have caused these 
particles to collect into larger masses. 
These are the major cause of fuel oil 
and combustion problems. 


PEROLIN TREATED OIL 


Magnified 8,700 times 


This shows how effectively Perolin 
stabilizes the oil and prevents the 
formation of these particles. In fact, 
you can see that Perolin actually 
reduces overall particle size. 


These electron micrographs present visible proof, con- 
firmed by extensive field experience, that Perolin Fuel Oil 
Treatments work to end your fuel oil problems. 

Perolin’s beneficial results are immediately evident. No 
longer are you troubled by clogged strainers and filters, 
plugged fuel lines, carbonized preheaters, imperfect atomi- 
zation and carbon build-up caused by these particles. 

Test Reports and Technical Bulletins are available that 
further prove Perolin’s unrivaled performance. They con- 


clusively show that Perolin overcomes problems caused by 
water in the oil, prevents corrosion in the fuel system, 
reduces soot and residue formation due to incomplete 
atomization, and disperses sludge 
lost Btu’s. 

Various formulations of Perolin Fuel Oil Treatments are 
available—at a cost of a few cents per 100 gallons of oil— 


reclaiming otherwise 


for all types of oil burners and diesel engines. 
Fill in the coupon below for full information. 


CTOUN 


SINCE 1904 


Manufacturing Chemists 


350 Fifth Avenue, New York 1, N. Y. 
1112 W. 37th Street, Chicago 9, Illinois 


A HALF CENTURY OF EXPERIENCE THE WORLD OVER : 


PC 124 i 


i 
The PEROLIN COMPANY, Se. ! 
i 
i 
é 
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THE PEROLIN COMPANY, INC. 
350 Fifth Avenue, New York 1, N. Y. 1112 West 37th Street, Chicago 9, II! 


Gentlemen: Please send me test data and full information on 
Perolin Fuel Oil Treatments: 


We burn gallons of No. oil a year. 


| | Please have your representative call. 


Title 


Name 


Company 


Address 


City Zone 
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More FREE LITERATURE 


Begins on page 169 


and air magnetic oil-filled types 
of power circuit breakers is de- 
scribed in 8-p bulletin GER-1282. 
Includes photos of various phases 
of inspection and maintenance and 
contains a trouble-shooting chart. 
General Electric, Schenectady 5, 


MATERIALS HANDLING 


Rotary feeder for heavy duty ma- 
terials handling applications are 
described in 6-p bulletin DVe. 
Contains selection tables, photos, 
cut-a-way drawings. Allen-Sher- 
man-Hoff Co, 295 E Lancaster Ave, 
Wynnewood, Pa. 


Three 70,000 sq. ft. units, City of 
Los Angeles, Cal 


Speed reducers designed for screw 
conveyor application are de- 
scribed in T-p catalog SCD-57. 
Contains directions and selection 
tables, photos. American Pulley 
Company, 4201 Wissahickon Ave, 
Philadelphia, Pa. 


METERS AND INSTRUMENTS 


Meters, single - phase, polyphase 
and watthour demand, as well as 
water heater time switches and 
meter sockets are described in 64-p 
) q. ft. unit and two 20,000 sq. ft. . tric Co, Schenectady 5, N. Y. 
units, Puerto Rico Water Resources. 


Combustion-testing and air-meas- 
urement instruments are described 
in bulletin 138. General Scien- 
tific Equipment Co, 7516 Limekiln 
Pike, Philadelphia 50, Pa. 


Gage accessories are described in 
mensions. United States Gauge, 
Sellersville, Pa. 


Meters, regulators and walves are 


dea eae : 33,000 sq. ft. unit Penn Power Company, described in revised catalog C- 
28,000 sq. ft. unit, City of Owensboro, Newcastle, Pa. Installed. 5000, Rev 8. Contains specs and 


K ky. 
photos. Meter and Valve Div, 
O matter what size units you need, CONSECO Rockwell Mfg Co, 400 N Lexing- 
m ton Ave, Pittsburgh 8, Pa. 
gives you what it takes to produce them. . . 
thirty years experienced engineering, sound de- PIPES, VALVES, FITTINGS 
AND SPECIALTIES 
sign, dependable manufacture, better performance 
Self-sealing pipe fitting is de- 


... at lowest ultimate cost. Write for descriptive ta 
Bulletin.* installation diagram, applications 
and questionnaire. Tru-Seal 
Div, Frick-Reedy Corp, 2040 N 
Hawthorne Ave, Melrose Park, II. 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 
dcsy) eS er 164 OBSERVER HIGHWAY ing data such as material specs, 
oe flow charts, temperature and pres- 

HOBOKEN, N. J. sure ratings are included in cata- 


log. Manning, Maxwell & Moore, 
Inc, Stratford, Conn. 


CONSECO DESIGNS AND BUILDS 


*WRITE TODAY FOR Heat Exchangers * Condensers 
Feed Water Heaters * Pressure A 50-kw nuclear research reactor to 
THIS CONSECO Vessels * Evaporators * Steam be located in West Berlin. Germany, will 
BULLETIN ee * Filters ond be built by Atomics International. To be 
ON CONDENSERS pent Pg built for the Senate of Berlin, the reactor 
AND CUT YOUR ane : Specialty items ° will be located at the Institute for Nuclear 
Engine Parts * Service Water Research, a nuclear study center being 
POWER COSTS Coolers. built in a suburb of West Berlin. 
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Reduce Boiler Feed 
Pump Maintenance 
With a Layout 
Like This... 


— get cost savings in four ways: 


1. Replacement costs and “down time” are re- 
duced. Service life is much longer than with 
other sealing methods. 


. Maintenance expenses are reduced. Once 
installed, the seal needs no further attention. 
Costly replacement of expensive sleeves is 
eliminated. 


. Long seal life—special closed circulating sys- 
tem provides cooling water in sealing chamber 
for best seal performance. 


. There is no leakage. Loss of valuable feed water 
is eliminated. 


NIN 
IN WATER 


You get 4-way job-engineered performance: 


1. ‘John Crane” engineers the seal to your opera- 


tion. This includes adaption to your pump de- 
sign and piping arrangement. 


. You are furnished with carefully drawn up 


plans. All necessary recommendations are sup- 
plied. Heat exchanger size is specified. 


. Package design provides easy installation and 


removal of seal without major pump disman- 
tling—can be installed as readily in existing 
equipment as in new pumps. 


. “John Crane’s’” world-wide service organiza- 


tion and experienced engineering staff stand 
behind your installation. 


Now is the time to investigate this new boiler feed pump seal. Write for new illustrated technical bulletin. 


Crane Packing Co., 6430 Oakton St., Morton Grove, Ill. (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


MECHANICAL PACKINGS SHAFT SEALS 


CRANE PACKING COMPANY 
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ELBOW OUTLET 

AND 

45° BRANCH 
CONNECTIONS 
THREADED AND 
SOCKET-WELD NX 


ENDS 


APPLICATIONS: 
DIRECTIONAL FLOW 
BRANCHES, THERMOWELL 
CONNECTIONS, PIPE 
SUPPORT AND HANGER 
CONNECTIONS 


Full penetration 
weld drop 
forged fittings 
available 

from stock in 
the following 
materials: 


Carbon Steel 
Stainless 
Chrome Moly 


Other materials 
on quotation 


*Pat. Pending 


PENNSYLVANIA DIVISION 


BONNEY FORGE & TOOL WORKS 


DEPT. L 


ALLENTOWN, PA. 


APPOINTMENTS 


Corporation executive changes 


Henry Vogt Machine Co: G A Heu- 
ser, chairman of the board; Henry V 
Heuser, president. Horizons Incorpor- 
ated: K M Bartlett, president. A M 
Byers Company: J Frederic Byers Jr, 
chairman of the board; B M Byers, 
president. Layne & Bowler, Ine: 
James I Seay, chairman of the board; 
William H Reeves, president; Frank T 
Quinn, vice-president, manufacturing; 
A O Fabrin, vice-president, engineering. 

McGraw-Edison Company: Charles 
Edison, chairman of the board; Alfred 
Bersted, executive vice-president. Syl- 
vania-Corning Nuclear Corporation: 
Lee L Davenport, president; Walter E 
Kingston, executive vice-president. Ful- 
ler Company: A E Douglass, chair- 
man of the board; Channing O Davis, 
president; G K Englehart, president of 
Sutorbilt Corp of California, a sub- 
sidiary. 

Pittsburgh Corning Corporation: 
Russell Brittingham, president. New 
York Rubber Corporation: Herschel 
G Harris, president; C Bradley Allen, 
executive vice-president. Southwest 
Fabricating & Welding Company: 
Ardon B Judd, president. Weston 
Electrical Instrument Corp: Walter 
W Slocum, executive vice-president. 
Johns-Manville Sales Corporation: 
Reginald L Johnson, vice-president. 
Western Precipitation Corporation: 
Norman M McGrane, vice-president. 


Operation executive changes 


D B Flower Manufacturing Co: 
Frank Ptacek, manager of production. 
The Electric Storage Battery Com- 
pany: J S Hudson, corporate director 
of industrial and public relations. Na- 
tional Electric Products Corpora- 
tion: Frederick J O’Reilly, manager 
of manufacturing. The Babcock & 
Wilcox Company: Edward Gersten- 
schlager, manager of production engi- 
neering, boiler division. General Elec- 
tric Company: John L Mangan, man- 
ager-industry sales, gas turbine dept. 


Engineer changes 


Union Carbide Nuclear Company: 
Frank W Hurd, director of research. 
Flori Pipe Company: J F Huitt. chief 
engineer and Kenneth R Notvest, chief 
research engineer of Flori-Houston 
combination. General Controls Co: 
Chester S Beard, chief of control valves 
and actuators, engineering division. 
Allis - Chalmers Manufacturing 
Company: H D Enmmert Jr, chief 
engineer, steam turbine department; 
Arthur F Erwin, engineer-in-charge of 
nuclear pump section. Hoffman Lab- 
oratories Inc: Richard A Maher, chief 
engineer. A M _ Byers Company: 
Ramon I Lindberg, director of cor- 


(Continued on page 254) 
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EXPANSION JOINTS 


keeping a river rollin’ 
and the 


A river of 390,000 gallons of water per minute rolls 
through the four surface condensers in Niagara Mohawk 
Power's plant at Oswego, New York. Here is generated 
enough power to heat 384,000 household steam irons 
every hour. Ravenous furnaces consume 3600 tons of 
coal every 24 hours at full load. 

The piping in Niagara’s condenser system can’t rock 
or rattle itself to death despite the tremendous capaci- 
ties and pressures encountered. U.S. Rubber Expansion 
Joints are the flexible connections that allow the pipes 
to give and take, to literally ride with the punch. 
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Mechanical Goods Division 


s 
pipes from rockin 

“These Expansion Joints were installed in 1940,” says 
the plant superintendent, “and they've never given us 
trouble. We use them in sizes from as small as 6” all the 
way up to 48”, and at water temperatures up to 170 
degrees Fahrenheit. We know we will get many more 
years’ wear out of them.” 

To absorb excess stresses due to expansion and con- 
traction, to insulate against vibration, take care of mis- 
alignment, specify U.S. Expansion Joints. They are 


available at any of the 28 “U.S.” District Sales Offices, 
or write us at Rockefeller Center, New York 20, N. Y. 


United States Rubber 
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SPLIT-SECOND RESPONSE to 
system disturbances helps 
keep units like this on-the- 
line. Pictured here is a 150,- 
000 kw reheat steam turbine- 
generator at Oklahoma Gas 
and Electric Company’s 
Riverbank Station. 


OVERSPEED 
TRIPOUT 


SENSITIVE GOVERNING SYSTEM helps avoid costly tripouts. The red curve, above, 
shows how a typical G-E reheat turbine stays below tripout speed by limiting speed to 
3920 rpm during temporary system interruption. Without this split-second governing 
response, overspeed to 4030 rpm can result in costly shutdown. 


Split-second response helps keep 


CONTROL AND INTERCEPT VALVES, located 
* close to the point of steam admission, reduce 
the amount of high-energy steam entrained 
downstream from the closed valves— steam 
that could cause excessive acceleration and 
resultant tripout. 
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General Electric turbines on-the-line 


SENSITIVE GOVERNING SYSTEM COPES WITH TEMPORARY SYSTEM DISTURBANCES 


Requirements for sensitive, faster-responding govern- 
ing systems have steadily increased with the trend 
toward larger reheat turbines with their inherent high 
overspeed potential. 


Modern turbines entrain significant quantities of high- 
energy steam downstream from control and intercept 
valves and in crossover pipes. Because this steam can 
cause rapid acceleration upon load loss, governing 
systems must instantly sense speed changes to ride 
through temporary system disturbances. A split-second 
time lag may mean the difference between tripout 
and continued turbine availability. 


Locating control and intercept valves as close as 
possible to the turbine operating stages reduces the 
amount of high-energy steam trapped downstream 
from the valves. With the acceleration potential of 


this entrained steam kept to a minimum, overspeed 
is limited and the turbine remains on governor control 
despite temporary system interruptions. 


Other refinements such as use of an extremely sensi- 
tive governor and relays help make fast response pos- 
sible. This governor senses the slightest change in 
speed and transmits a signal to activate the governing 
system. 


Sensitive response of governing systems is another 
example of how General Electric turbine research and 
engineering leadership combine to build tomorrow’s 
turbine-generators today. For further information on 
reheat turbine overspeed protection, write for bulletin 
GER-920, Large Steam Turbine-Generator Depart- 
ment, General Electric Company, Schenectady 5, 
New York. 254-39 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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Eliminate Boiler were APPOINTMENTS 


Feed wate r ky Lo rosion research. Hills-McCanna Com- 


pany: Bert S Nelson, director of en- 
gineering, products division. Norton 
Company: Osgood J Whittemore Jr, 
chief ceramic engineer, refractories di- 
vision. The Teller Company: Charles 
L Zoltani, chief engineer, special ma- 
chinery division. 


DEADY Products, 
Recommendations and Service 


Sales changes 


Graver Water Conditioning Co: 
Vincent J Calise, general sales man- 
ager. American-Standard, Ross Heat 
Exchanger division: Paul W Wilcox, 
sales manager; George G Van Tuy], 
manager, power-equipment sales, east- 
ern region; Marvin F Schobert, prod- 
uct manager, standard exchangers; 
Richard J Riedl, product manager, en- 
gineered, navy and atomic exchangers; 
Lawrence M Fletcher, product manager, 
feedwater heaters; William G Ritchie, 
product manager, surface condensers 
and ejectors. 
Femco Ine: Addison Davidson Jr, 
There’s only one way to keep your Eastern district sales manager; John W 
boiler feedwater operation efficient. Bauer Jr, western Pennsylvania area; 
That’s by preventing and/or John Taylor, Cleveland, Youngstown, 
correcting water problems by Buffalo; Warren C Sprague, west coast; 
thorough analysis and investigation James Beaven, southern region. Rock- 
of the “problem”. Deady Chemical well Manufacturing Company: Her- 
Company has been a specialist in bert Parker, Atlantic district manager, 
individualized treatment of water meter and valve division. Graybar 
: problems since 1905. Electrie Company: W T_ Bronson, 
In that time, Deady engineers have met and eastern district manager. 
mastered every type of industrial water 
condition and problem. You can avail , 
yourself of Deady’s formulated products and New representatives 
specialized know-how through 
the Deady Service Plan. For Hills-McCanna Company: H D 
Under this plan, Deady Service Engineers Hale & Company, 8118 Rosalie Ave, St. 
survey your particular needs at no cost to Louis 17, Mo; The Burhans-Sharpe 
you. As part of their survey, they will make Company, 1731 First Ave S, Seattle 4, 
a complete laboratory analysis of your Wash. For A W Cash Company: K 
water supply. After thorough study, the © ten o any. 4010 Washi 
“custom-made” Deady Recommendations to eee en 
solve your water conditioning problem will Ave, Kansas City 11, Mo. For Hoff- 
be presented to you without obligation. mn Specialty Mfg Corp: R W 
Periodic Deady Service “Check-ups” make Lange Jr, western Michigan area. For 
sure your water is properly treated. Allen - Sherman - Hoff Company: 
Your small investment in Deady products Ralph L Williams of Power Equipment 
will be repaid many times over in the plant Sales, Inc, 77 Summer St, Boston 10, 
protection you'll receive. Why not write Mass. For Mexico Refractories Com- 
for the illustrated folder describing pany: Robert D MecWorter, Bir- 
the Deady Plan in detail? mingham, Ala. For Rodney Metals, 
No obligation, of course. Inc: Herbert G Milner, 261 Fifth Ave, 


DEADY New York, N. Y. 
SS Institute elections 
COMPANY 


1401 Fairfax Trafficway American Institute of Consulting 
Kansas City 15, Kansas Engineers: Edward H Anson, presi- 
‘ dent; E Sherman Chase, Dean G Ed- 
r wards, Emil H Praeger, members of the 
3757 Wilshire Boulevard governing Council. American Society 
Los Angeles, California of Lubrication Engineers: Calvert L 
Willey, administrative secretary. 


Field Service Engineer Headquarters: 

Kansas City, Kans. Detroit, Mich. los Angeles, Calif. 
St. Louis, Mo. Indianapolis, Ind. San Francisco, Calif. ? 
Chicago, Il. Fort Wayne, Ind. Seattle, Wash. A solar wasabi. Se converter panel, capable 
Milwaukee, Wisc. Cincinnati, Ohio Pittsburgh, Pa. of developing 25 watts of electrical power, 
Omaha, Nebr. Toledo, Ohio Memphis, Tenn. was among the latest advances in solar en- 

‘ Hoffman Electronics Corp, Los Angeles. 
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Kaiser Aluminum now offers you alloy 5086... the 
highest strength aluminum alloy available for the 
fabrication of unfired pressure vessels. 
Non-heat-treatable 5086 is designed specifically for 
welded structures requiring maximum joint 
strength and efficiency, plus light weight and cor- 
rosion resistance. 

And, with high-strength 5086 you can take advan- 
tage of inert-gas, shielded-arc welding methods for 
faster welds and pressure tight joints, 


HIGHEST STRENGTH 


ALUMINUM FOR UNFIRED 


PRESSURE VESSEL FABRICATION 


Development of 5086 by Kaiser Aluminum makes 
possible many new applications of light weight, 
durable aluminum for the chemical and petroleum 
industries. Find out now how this versatile alloy 
can serve you. 

For complete information, call the Kaiser Alu- 
minum sales office listed in your phone directory. 
Process Industries Department, Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palm- 
olive Bldg., Chicago 11, Illinois; Executive Office, 
Kaiser Bldg., Oakland 12, California. 


PHYSICAL CHARACTERISTICS OF ALLOY 5086 


Typical mechanical properties in various tempers 


Temper 
H32 
Tensile strength (psi) 38,000 42,000 47,000 39,000 
Yield strength (psi) 17,000 30,000 37,000 19,000 
Elongation (% in 2”) 22 12 10 14 


Allowable design stress values 
For metal temperature 
not exceeding deg. F. 
Condition (temper) 100° 150° 
Annealed 8700 psi 8700 psi 
H112 8700 8700 
H32 10,000 9900 
H34 11,000 10,800 


Allowable stress values for welded construction 
compared with other alloys 


For metal temperature not exceeding 
AA ASTM 150° F. (annealed condition) 


1160 996A 1650 psi 
1100 990A 2350 
3003 MIA 3150 
3004 MGIITA 5650 
5050 GIA 4000 
5052 GR20A 6250 
5154 GR40A 7350 
5086 GM40A 8700 


Alloy Designation 


Nominal composition 


4.0% magnesium 
0.45% manganese 
0.10% chromium 


Typical weld strengths (specimens tested across the weld) 


37,000 psi tensile strength 
18,000 psi yield strength 
13% elongation 


Kaiser aluminum 5086 is avail- 
able in flat and coiled sheet, 
plate and extrusions. 
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Kaiser 


Aluminum 


materials for the process industries 


rs 
“ur er 
See “THE KAISER ALUMINUM HOUR.” Alternate Tuesdays, NBC Network. Consult your local TV listing. 
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long or are of too high a magnitude. 


The I-T-E Type OD-1 dual magnetic overcurrent trip device gives such protec- 


Here’s SENSITIVE Circuit Protection 


Some temporary overcurrents are tolerable; should even be permitted to occur. 
But sensitive circuit protection is needed to interrupt them when they persist too 


tion. It permits temporary overcurrents, but limits them in duration and magni- 
tude. This device will trip the circuit breaker after a predetermined interval on 
relatively low overcurrents or will trip instantaneously on high-magnitude fault 
currents. In either case you get safe, positive protection—sensitive to the needs 


of the circuit and the equipment on it. 


For complete information on sensitive circuit protection, including selective 
tripping, undervoltage and other tripping devices, contact your local I-T-E 
sales representative. Or write for Bulletin 6004B. I-T-E Circuit Breaker Company, 


19th & Hamilton Sts., Philadelphia 30, Pa. 


Features of the I-T-E Type OD-1 Trip Device 


PRECISION BUILT and factory calibrated to provide 
the highest possible accuracy in operation. 


SEALED SILICONE TIMING ELEMENT. No mainte- 


nance. No oil to handle, no level to maintain, no sludging. 


QUIET. Resonant vibration dampeners prevent a-c 
noise and wear on parts. 


COMPLETELY ADJUSTABLE IN SERVICE. The 
delay pickup is easily adjusted from 80 to 160% of the 
continuous current rating. The instantaneous pickup 


I-T-E CIRCUIT BREAKER COMPANY « Switchgear Division 


IN CANADA: EASTERN POWER DEVICES, LTD. 


is adjustable from 500 to 1500%, of the continuous 
current rating. The time delay is adjustable to any of 
three time delay bands —minimum, intermediate and 
maximum. 


SAFE DEAD FRONT DESIGN. Insulated knobs permit 


safe adjustment on a hot circuit breaker. 


DEPENDABLE impact tripping action. The hammer 
blow movement of the time delay armature at end of 
timing stroke gives positive operation. 


FAST RESETTING. Sensitive check valve on the piston 
provides quick resetting of the time delay. Repeat 
tripping is assured. 
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“Maintenance-free, trouble-free, in- 
stall-and-forget.” They’re all pretty 
phrases, but every engineer knows 
from experience they don’t apply to 
regulating valves. Any valve designed 
to control temperatures or pressures 
within tight limits can be affected by 
dirt or other foreign matter in steam 
lines. 

One advantage of the external pilot 
mounting shown above is simplified 
maintenance. ‘Trouble shooting is 
faster, downtime is reduced, and tem- 
pers don’t take such a beating. Here’s 
why: 

If trouble develops, it’s easy to find 
out if it’s in the pilot or the main 
valve. Just remove the tubing bend at 
A. A simple test, without any instru- 
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Spence Type ED Pressure Regulator 


ments or other equipment, shows 
where the trouble is. 

If the trouble is in the pilot, you 
can remove it by disconnecting the 
unions at B, There’s no need to take 
the main valve out of the line. 

The quickest way to get the regula- 
tor functioning again is to install a 
spare pilot. This is easy — and in the 
Spence design it’s not expensive to 
carry spare pilots. Spence pilots fit all 
sizes of Spence main valves. There’s 
no need to stock an expensive inven- 
tory of pilots for each main valve size. 

In the enlarged sectional drawing 
above, you can see how the strainer, 
seat and disc of the pilot are readily 
accessible by removing the blind flange. 

If the trouble is in the main valve, 


"Advantages of External Pilots 


in Automatic Regulating Valves 


here again inspection is easy. If there’s 
dirt in the steam line, it may clog the 
bleed port or restriction orifices. In 
the Spence design these can be in- 
spected and cleaned by merely remov- 
ing the tubing connections. The seat 
and disc of the main valve can also be 
inspected easily by removing the top 
flange. 

These maintenance advantages, plus 
other advanced design features, are 
available for a wide range of regulating 
applications. For information on 
Spence’s wide range of different auto- 
matic regulating valves, write for your 
copy of Bulletin 1005. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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EDISON 
OMNIGUARD 
IMPROVES 


OPERATING 
EFFICIENCY 


Whether you're seeking more production from 
electric: power stations and plant equipment or 
greater safe speed from seagoing vessels, you will 
find Omniguard can help you get more efficiency 
from your present equipment. 


Many operators are already using Omniguard, the 
unique temperature indicating and alarm system 
designed by Thomas A. Edison, Inc., as the best 
means of eliminating waste due to downtime, re- 
pairs and lost production. 


Omniguard improves plant efficiency and lets you 
operate at peak capacity because it unfailingly 
reports when dangerous temperature conditions 
occur at one or more points. And does it at sur- 
prisingly low cost. 


Coma 


In 

POWER 
STATIONS or 
CARGO 
SHIPS... 


A modular system of monitoring one to an un- 
limited number of points simultaneously, Omni- 
guard watches continuously. When a bearing starts 
heating up or a process becomes critically hot, it 
automatically gives a warning and/or shuts down 
the equipment before it is damaged. 


The low cost unit is easy to install. It is non-elec- 
tronic and simplifies installation and maintenance 
through the use of copper wiring between all 
components. 


See for yourself. A personal demonstration can be 
arranged at your own plant. Take it apart. Analyze 
it. Find out how simply Omniguard improves 
operating efficiency. Just write! 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 


INSTRUMENT DIVISION 


41 LAKESIDE AVENUE *® WEST ORANGE, NEW JERSEY 
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Get low-cost 
boiler feed from 
oil-bearing condensate... 


WITH SORBO-CEL 
FILTRATION 


Sorbo-Cel filtration systems are compact 
. .. easy to operate with unskilled labor. 


2¢—5¢ per 1000 gallons is all it costs you to 
reclaim oil-contaminated condensate with 
Sorbo-Cel" filtration. Sorbo-Cel can reduce oil 
content to less than 0.1 ppm... also removes rust, 
scale and other suspended solids. Sorbo-Cel not only 
saves water, but materially reduces boiler tube main- 
tenance caused by oil and suspended solids in the feed 
water. And proper lubrication need not be sacrificed 


to insure oil-free water. Free! Information and Engineering | 
Service. Write today for your 

Sorbo-Cel is a diatomite powder specially processed free copy of the new Sorbo-Cel peters 
to provide the most efficient and economical filtra- you 
Sorbdo-Cel engineer will ca Mulsiteg yy 
tion of oil-contaminated water . . . for boiler feed for appointment to visit . te 
or other process applications. It can be used with your plant. Address Johns- eens red 

Manville, Box 14, New 

practically every type of pressure filter and requires York 16, N.Y. In Canada 
no additional chemicals. Port Credit, Ontario. KS '¢) 


JOMNS MANVILLE 


JM 
“Ml Johns-Manville SORBO-CEL® 
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MORE STEAM FOR MANHATTAN... 


NATIONAL SEAMLESS Pipe, 24-inch diameter, 
assembled in insulated shell. 


24-inch USS NATIONAL SEAMLESS PIPE carries 
steam at 400 psig across heart of New York 


pe TREND towards centralized air 
conditioning in New York’s office 
buildings, hotels and new apartment 
houses in recent years has created a 
demand for increased steam service. 
Although Consolidated Edison Com- 
pany’s present facilities are ade- 
quate, it was felt that future require- 
ments would be much greater in the 
downtown financial district. Thus, 
the need for more steam. 

The most economical and prac- 
tical method of expanding facilities 
was to run a high-pressure steam 
main from the company’s East River 


Station—where steam could readily 
be made available—to the present 
downtown Manhattan Burling Slip 
Station. 

To meet the immediate and antici- 
pated demands of Manhattan, a main 
of NATIONAL SEAMLESS Pipe, 24-inch 
in diameter, operating at 400 psig 
and 500°F., was installed. About 
14,000 feet of NATIONAL SEAMLESS 
were used in the installation. 

It’s no surprise that NATIONAL 
SEAMLEsS was specified for this in- 
stallation, since grueling service like 
this calls for the very best in piping. 


USS NATIONAL SEAMLEsS has never 
been surpassed for power service, 
even umder the most severe operating 
conditions. Pierced from solid billets 
of steel, NATIONAL SEAMLESS Pipe 
and Tubes have the strength, uni- 
formity, and dependability of solid 
forgings. They remain structurally 
sound under high temperatures and 
intense pressures. 

For more information concerning 
USS NATIONAL SEAMLESS Pipe, write 
to National Tube Division, United 
States Steel Corporation, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pa. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORI COMPANY, NEW YORK 


NATIONAL Seamless PIPE AND TUBES 
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SETTINGS. PRODUCTION DESIGNS ... Standard, — 
Heavy-Duty and Special Service Types __ 


Single and Multi-Stage 
Units Available 
Engineered to the 
Individual Application 


Advantages and Features 
of the Peerless Vertical 
Industrial Service Pump 


—> SAVES ON PIPING—Eliminates suc- 
tion piping. 

—> ALWAYS PRIMED—Once installed, 
always primed. 

—> SPACE SAVING—Requires mini- 
mum floor space. 


—> ALL TYPES OF DRIVES—Leading 
makes of electric hollowshaft and solid shaft 
motors; right angle gear drives; vertical and 
horizontal steam turbines. 


—> IMPROVED SUCTION—New bell 
mouth suction manifold immeasurably 
improves water entrance conditions. 


—> HIGHEST EFFICIENCIES—Peerless 
advanced vertical turbine design records 
highest in pump efficiencies. 


—> FLEXIBILITY—Easiest to adapt to 
future system needs. 


—> COMPLETE LINE—Peerless makes 
available broadest range of vertical turbine 
pump capacities, head conditions and horse- 
powers offered by any manufacturer. Capaci- 
ties: 30 gpm to 40,000 gpm. Heads: up to 
1000 feet. Electric drive up to 2500 hp. 


NEW BULLETIN—FREE! JUST FILL OUT COUPON AND MAIL TODAY 


New 16-page bulletin is profusely illus- 
trated, describing completely all 3 Peerless 
types. Contains new engineering data on 
sump designs, etc. Write today for your copy. 


PEERLESS PUMP DIVISION AY 


Food Machinery and Chemical Corporation 
Address inquiries to Factories at: 


PEERLESS PUMP DIVISION 

Food Machinery and Chemical Corporation 
301 West Avenue 26 

Los Angeles 31, California 


Please send copy of Industrial Service Pump Bulletin No. 505 


NAME 


Los Angeles 31, Calif.; Indianapolis 8, Ind. OMPANY 

Offices: New York, Indianapolis, Chicago, tne . gi 
St. Louis, Atlanta, Dallas, Plainview, 

and Lubbock, Texas; Fresno, Los Angeles, ® STREET 


San Francisco, Phoenix, Albuquerque. 
Distributors in Principal Cities: 
Consult your Telephone Directory. 


CITY. STATE 
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NEW ZALLEA HyPTor TOROIDAL EXPANSION JOINT 


HyPTor corrugations have a circular 
or toroidal cross section which pro- 


vides a lower operating stress at any 
- given pressure than any other 
corrugation shape. 


For unequalled endurance at pressure and temperature extremes 


This unique toroidal expansion joint with 
thin-walled bellows is setting new per- 
formance and durability records in high 
pressure, high temperature service. It was 
developed to meet the severest operating 
conditions without sacrificing long life. 


Minimum stress at high pressures is one 
advantage of the Zallea HyPTor. This is 
due to the thin-walled bellows and toroidal 
corrugations. Thin walls develop lowest flex- 
ing stress. The toroidal cross section assures 
lower operating stress at any pressure. 


Superior performance at high temperatures. 
The toroidal corrugation of the HyPTor 
makes it suitable for use at high tempera- 
tures. Also, the HyPTor is hydraulically 
formed and free from circumferential 
welds which would act as stress raisers. 


Longer life on the job. The ability of the 
HyPTor to absorb punishment without 
ill effects has been proved in service. A 
number of HyPTor Expansion Joints de- 
signed for 700 psi working pressure, were 
installed in liquid oxygen service in 1948. 
They are still operating ...at pressures 
up to 2300 psi. 


Get the complete story of the new Zallea 
HyPTor Expansion Joints. Our new 72- 
page Expansion Joint Manual gives full 
details—plus worthwhile information on 
basic types, design and installation data, 
expansion joint selection and recom- 
mended specifications. Write on your 
Company letterhead, for your free copy 
of Catalog 56, Zallea Brothers, 890 Locust 
Street, Wilmington 99, Delaware. 


*Patented 


expansion joints 
Zallea Brothers, Wilmington 99, Delaware 


World’s largest manufacturer of expansion joints. 
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Unretouched photo showing typical 
return line corrosive action resulting 
from carbonic acid and dissolved 
oxygen in condensate. 


BREAKING DOWN WITHIN 


This section of pipe looks like new— 
on the outside. But take a look inside. 
Grooving action caused by carbonic 
acid and deep pitting, the result of 
dissolved oxygen attack, have almost 
completely penetrated the pipe wall. 

Dearborn FILMEEN* prevents such 
destruction. FILMEEN forms a pro- 
tective, non-wettable barrier between 
treated steam, or condensate, and 
metal pipe surfaces. By preventing 
the carbonic acid and dissolved oxy- 


*FILMEEN is the trade-mark of a corrosion-inhibiting 
compound patented and produced exclusively by Dearborn 
Chemical Company. U.S. Pat. No. RE 23614. 


...@ leader in water conditioning and 
corrosion control for 70 years 
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gen from coming into contact with 
the metal, FILMEEN assures corro- 
sion-free lines. FILMEEN is only one 
of many Dearborn water condition- 
ing products scientifically developed 
to control specific corrosion prob- 
lems. Others eliminate scale, sludge, 
carry-over and similar difficulties. 
Power engineers in leading indus- 
trial and commercial plants place 
their confidence in Dearborn’s 70 
years of experience in water chemis- 


try. They have found the answer to 
the demand for complete plant pro- 
tection in Dearborn Supervisory 
Service—a properly balanced water 
conditioning program which com- 
bines quality products with correct, 
technically supervised control 
methods and test procedures. 

Let a Dearborn Engineer survey 
your plant and recommend the type 
of water control program best suited 
to your requirements. 


Dearborn Chemical Company 
Merchandise Mart Plaza, Dept. PO, Chicago 54, III. 


Gentlemen: 0 Have a Dearborn Water Conditioning Engineer 


Company 
Address 


call. 
O Send me complete information on Dearborn 
Water Conditioning Program. 
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THE ROSS STORY 


Special Heat Exchange Equipment for Power Plants 


Simply stated, Ross designs and manufactures heat exchang- 
ers for virtually all conditions and applications, particularly 
units of a highly specialized nature, such as high pressure 
power plant equipment... bleeder heaters and fuel oil 
heaters, for example. 


The installation of 6 Ross High Pressure Fuel Oil Heaters 
(illustrated) at the Pacific Gas and Electric Co.’s Station P 
Steam Plant in San Francisco is typical. Featuring forged oil 
channels with integral tube sheets and a double tube sheet 
arrangement to insure against any possibility of fuel oil con- 
taminating the steam system, these rugged units demonstrate 
Ross’ resourcefulness and experience in dealing with both 
the average and the specialized power engineering problem. 


Your requirements, too, can be met with the same, exact- 
ing Ross attention to details. Inquire now. Ross offices are 
in all principal cities. 

For recommendations on specialized heat exchangers, as 
well as on surface condensers, turbine oil coolers, engine 
oil and water coolers, compressor inter and after coolers 
and related power plant equipment, you'll profit by consult- 
ing a Ross engineer. 


ROSS HEAT EXCHANGER 


Division of American - Standard 
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Non-destructive, electronic testing spots cable flaws as 
small as a grain of sand ... eliminates causes of fail- 
ures that might occur after several years of service. 


now all Okonite rubber strip-insulated cables rated above 2kv 
undergo the most searching test in the industry 


The Gooding Test Train, an Okonite development, 
can literally peer through every inch of solid dielectric 
cable to pinpoint flaws for removal or correction. 


Two years’ experience in regular production has 
proved that the Gooding Test Train detects flaws 
heretofore unrevealed even by the highest industry 
voltage tests or full-reel corona tests. Now that this 
valuable method of quality control has been thor- 
oughly established, Okonite has extended its testing 
range to all strip-insulated cables rated above 2kv. 


The entire cable passes through a series of three 
test units which provide unequalled assurance of 
successful service. The Gooding Test Train is used 
on strip-insulated cables in addition to Okonite’s 
self-imposed, factory high-voltage acceptance tests 
which exceed industry specifications. 


UNIFORMITY TEST—A uniformity gauge continuously 
checks insulation thickness to locate any thin spots. 


IONIZATION TEST—The tiniest voids and imperfec- 
tions are detected and located by measuring the 
corona level of the cable inch-by-inch. To pass, a 
cable must not show any trace of corona at a test 
voltage that is 114 times the rated voltage of the 


where there’s electrical power... there’s OKON ITE CABLE 


lonization recorder. This section 
of the continuous inch-by-inch 
ionization test shows the record- 
ing of a defect in the insulation. 


cable. Defects that might escape any other known 
factory acceptance tests show up clearly on the 
associated ionization recorder. Defects of this kind 
can cause premature failure after only a few months’ 
or years’ service. 


X-RAY TEST—A 250,000-volt X-ray machine can be 
used to study the nature and extent of any flaws 
located by the first two units. 


For additional information about this revolutionary 
testing method, write for Bulletin PW -1100. The 
Okonite Company, Passaic, N. J. 
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The Caso of WAGTED 


SCENE: Pump room, Anyplant, U.S. A. 

CHARACTERS: Tiny H.—a 5 hp Class H motor 
insulated with Dow Corning Silicones. 
BLUSTER A. — a 7!% hp Class A motor. 

TINY H: You're goofing- -off again! Why don’t you 
try moving a bigger load now and then? 

BLUSTER A: Nuts to you, Tiny. I’m working hard 
enough keeping this little pump going. 

TINY H: But you're strong enough to drive a big- 
ger pump... or are you? 

BLUSTER A: That’s enough. I should worry—the 
engineers who put me here figured I might 
have to carry a 6 hp load—er—once in a 
while, at least. 

TINY H: Sooo what! I’m rated to match our aver- 
age load. My silicone insulated innards 

give me extra muscles to carry any over- 


Get sources for silicone insulated equipment—mail coupon today 


HORSEPOWER 


| Dow Corning Corporation, Dept. 6916, Midland, Mich. 
I Please send me sources of supply for new Silicone 
(Class H) C] Motors (0 Transformers 

| NAME TITLE 

company 

STREET 

i 

city ZONE STATE 


loads. Why—I could pump a 7 hp load and 
still be here when you’re dead and gone. 
BLUSTER A: Shut up, Tiny! Somebody might 
hear you. 
TINY H: Okay, fat stuff, but you can’t hide the 
facts forever. Mark my nameplate—one of 
these days the boss will figure out how much j 
money you're wasting and you'll have had it. 


You can match the load... 
let Silicones carry the overload 


Lazy motors cost money! Why continue to pay a fat 
premium for motors that make kid’s play of, their average 
work load? Today, you can save money by using silicone 
insulated motors rated to match your average load. Their 
built-in service factor of 25 to 50% will handle most inter- 
mittent overloads or loads that can’t be matched in 
standard frame sizes. 


Remember, over-motoring is outmoded 


DOW CORNING 
SILICONES 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


ATLANTA BOSTON * CHICAGO CLEVELAND DALLAS 


DETROIT * LOS ANGELES * NEW YORK * WASHINGTON, D. C. 
(Silver Spring, Md.) 


CANADA: Dow Corning Silicones Ltd., Toronto 
GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 
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TWO GOOD WAYS TO ADD ADDITIONAL 
HEAT TRANSFER SURFACE AREA TO 
B&W CARBON STEEL ERW TUBES 


(A) Longitudinal Channels Welded On 


(B) Continuous Helical Fin Wound 
Around Tube and 
Welded On 


TUBING REQUIREMENTS FOR HEAT TRANSFER EQUIPMENT 


The economy and usefulness of pressure tubing in heat 
exchanger and condenser applications depend on the 
tubing’s heat transfer ability and the ease with which it 
can be bent, coiled, swaged, and rolled into tube sheets. 


Because of its uniform wall thickness, the heat transfer 
ability of B&W Electric-Resistance-Welded Carbon Steel 
Tubing is the optimum for such a ferrous material. It is an 
economical material to use, not only because of its reason- 
able first cost, but also because of its low fabrication cost, 
since ease of bending, coiling, swaging, and rolling into 
tube sheets is provided through quality-controlled meth- 
ods used in its manufacture. 

B&W Electric-Resistance-Welded Carbon Steel Heat 
Exchanger and Condenser Tubing is widely used in the 
process industries, including petroleum refining and 
chemical processing, and in refrigeration and steam 


generating equipment. If carbon steel tubing can do 
the job required, you will find B&W ERW Tubing 
provides maximum, trouble-free service life. For addi- 
tional information, call on Mr. Tubes, your nearby B&W 
Tube Representative — or write for Bulletin 412. The 
Babcock & Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


TA 6099 PG-2 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy, and stainless steels 


a 

: I 

an 

— 
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9-ton coal unloader, with free digging capacity of 850 tons per hour, has 
an average operating lift of 75 feet and travel distance of 40 feet. 


Barge unloading?...WE DO THE COMPLETE JOB— 
unloading tower, dock and all auxiliaries 


Dravo experience in the design and 
construction of complete bulk ma- 
terials handling installations can 
help you lower coal handling costs 
materially. Take the facility shown 
above. The cellular steel sheet pile 
dock requires no maintenance, pro- 
vides safe mooring for barges and 
supports the barge shifters, other 
auxiliaries and the unloading tower. 

This all-welded tower has a single 
hoist motor and drum which per- 
form all hoisting and lowering 
operations. Hoisting rope pull is 
equalized, and a counterweight re- 


duces hoisting horsepower. A sep- 
arate drive provides independent 
and positive bucket closing. 

Dravo facilities provide for the 
design, fabrication and erection of 
the complete job. Tower, dock and 
auxiliaries are integrated into a 
smooth-running installation de- 
signed to operate at maximum effi- 
ciency and low cost. 

Dravo heavy materials handling 
equipment is at work in power 
plants, steel mills, port docks and 
other materials transfer points. You 
can learn about Dravo’s complete 


line of trolleys, bridges, towers 
and other related equipment by 
writing for Bulletin #225. Better 
still, let us arrange for your visit to 
actual installations. Simply call us 
at Pittsburgh, Spalding 1-1200, or 
write DRAVO CORPORATION, 
PITTSBURGH 25, PENNSYLVANIA. 


DRAVO 


CORPORATION 


Blast furnace blowers * boiler and power plants * bridge sub-structures * cab conditioners * docks and unloaders * dredging * fabricated piping 
foundations * gantry and floating cranes * gas and oil pumping stations * locks and dams ¢ ore and coal bridges * process equipment * pumphouses and 
intakes * river sand and gravel « sintering plants * slopes, shafts, tunnels * space heaters * steel grating * towboats, barges, river transportation 
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You can be sure you’re getting a ready-to-go steam ¢ high air-venting capacity ... for faster warmup of 
trap when you buy a Nicholson... because each equipment. 
and every one is tested in actual steam service ° powerful valve action... no mechanical linkages to 


before shipment. cause trouble. 


e small and lightweight... easy to pipe and support. 
And that’s not all. With just one thermostatically- So, to get a trap that’s service-tested, and loaded 


operated moving part, there’s nothing to get out of with operating features, specify Nicholson. 
order, nothing to go wrong. Nicholson means con- W. H. NIcHoLson AND ComPANy, 14 OREGON STr., 
tinuous operation of your steam-using equipment WILKEs-BarrE, Pa., Sales and Engineering offices 
...no downtime from trap failure. in 98 principal cities. 


Write for 
Bulletin 1055 \ 
\ 


of Wilkes-Barre 
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Which is the key 
to economical nuclear power? 


In any reactor, economical power pro- 
duction depends a great deal upon the 
design, composition and construction 
of the fuel element itself. Shape, size, 
mechanical structure and degree of en- 
richment all play a part in the extrac- 
tion of maximum energy with minimum 
fuel cost. 

Sylvania was a pioneer in the de- 
velopment of efficient reactor fuel 
elements and practical reprocessing 
techniques. During more than eight 
years of successful experience in solv- 
ing advanced technical problems in 
atomic energy, Sylvania has built up a 


LIGHTING 
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unique and highly specialized research 
organization. Staffed with top-ranking 
scientists and engineers, working in 
well-equipped laboratories, Sylvania 
carries on a constant program of re- 
actor fuel research in four basic fields: 
materials development, fabrication de- 
velopment, test methods development 
and prototype model production. 
Particular stress is laid upon the de- 
velopment of test methods—both in and 
out of reactor. For only by means of 
satisfactory test methods can new de- 
signs and materials be evaluated. To 
this end, Sylvania has perfected a num- 


ber of unique methods of reliable 
projective evaluation. 

If you are wondering which type of 
element will prove most effective in 
your own reactor, we will be glad to 
make recommendations on the basis of 
our long and specialized experience in 
nuclear fuels. Write for a booklet on 
Sylvania Nuclear Fuel Elements, 


SYLVANIA ELECTRIC PRODUCTS INC. 
Atomic Energy Division, Bayside, New York 
In Canada: Sylvania Electric (Canada) Ltd., 
Shell Tower Building, Montreal 
Sylvania International Corporation, 
22 Bahnhofstrasse, Coire, Switzerland, 


YLVANIA 


ATOMIC ENERGY DIVISION 
ELECTRONICS 


TELEVISION 


ATOMIC ENERGY 
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Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years, 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar ¢ Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


for economical 
steam generation 


Mando—the Minnesota and Ontario Paper Co.— 
is keeping pace with continuing production 
expansion. The firm recently installed in its plant 
at International Falls, Minn., one of the largest 
modern single-pass boilers in the pulp and paper 
industry. It is designed to produce 240,000. Ibs. 
of steam an hour, bringing the mill's steam gen- 
erating capacity to 960,000 Ibs./hr. The new 
boiler has 22,500 sq. ft. of heating surface and 
required 300,000 Ibs. of steel in its construction. 
It will use 775,000 gallons of water a day and, 
for economy, will burn pulverized coal as a 
primary fuel—300 tons daily! 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building « Washington 5, D.C. 
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Forged Steel. Shot Blasted. All Phoenix 
flanges meet full A.S.A. specifications — 
carbon steel and alloy. 


a 
Spot faced bolting surfaces, extra fine 
facings, accurate threading and a pro- 
tective coating are typical of Phoenix 
quality. 


4 Precisely machined welding bevel. 


The long life and precision workmanship you have a right to ex- 
pect in the flanges you buy are assured when you order Phoenix 
forged steel flanges. You simply can’t buy a better flange! It 
costs no more for Phoenix quality and service. That’s why it’s 
always worthwhile discussing your pipe flange requirements with 
the Phoenix representative. , 


Special facings, bores, drilling, thread- 
ing and special machining available. 


‘ A serrated gasket surface finish 
is standard on all Phoenix flanges 
with raised facings. 


Write for handy 36 page 
pocket-size reference book- 
let containing useful data 
on flanges. It’s FREE! 


FLANGE AND FORGING DIVISION 
PHOENIX MANUFACTURING COMPANY 


CATASAUQUA, PA. + JOLIET, ILL. > FOUNDED 1862 


Integrated Manufacturing Facilities: FLANGE AND FORGING DIVISION, STEEL MILL DIVISION, 
HORSESHOE PRODUCTS DIVISION, RUBBER PRODUCTS DIVISION, OIL AND GREASE SEAL DIVISION 
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ANALYZER 


Highly sensitive to changes 
in oxygen content. 


Rapid response to changes 
in oxygen content. 


No liquid of gaseous fuel 
required to be added 
to gas sample. 


No chemicals required. 
High accuracy maintained. 


Not affected by wide 
variation in rate of flow 
of gas sample. 


Rugged construction. No 
delicate or moving parts. 


Easily installed — no 
special fittings required. 
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Self-balancing bridge circuit assures 
accurate, permanent calibration. 


Electronic amplifier has no moving 
parts. High sensitivity. Rugged. 


7 


resp analyzer ts 
continuously connected to 
recording pen drive motor. 

As many as four analyses can be 
recorded on the same chart. 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 
remote indication—for recorder or 
contacts for alarm circuit. 


paramagne} ic method of measurement 
extremely accurats in analyzing industrial gases 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 


application 


Hundreds of companies are using the Hays Magno- 
Therm O» Analyzer and Recorder in applications from 
revivification of SOg removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 


is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details. 


Boiler Panels COs Recorders 
Veriflow Meters and Veritrol 
Gos Analyzers * Draft Gages 
Combustion Test Sets 
Electronic Oxygen Recorders Pee 
Electronic Flowmeters 
Electronic Feed Water Controls 


Miniature Remote Indicators 


MICHIGAN CITY, 3, INDIANA 
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with two 10 000 AW 


BROWN GAS 


P. uerto Rico is Growing ! 


To take care of the vastly 
increased power demands on the 
island, the Puerto Rico Water Re- 
sources Authority has ordered two 
20,000 kW Brown Boveri Gas 
Turbines to handle the very pre- — 
dominant daily peak load. 


Fast starting, a characteristic of 
these turbines (on the line in 20 
minutes or less from cold start) 
makes them ideal for peak load 
operation. . . Their proven design 
is based on. many years of operat... 
ing experience of similar and 
larger units... All this is assurance 
that Puerto Rico will get depend- 
able, trouble-free service from. 
the equipment. 


Find out how Brown Boveri can 
solve your peak load problems. 
Write for more information, 


today! two 20,000 kW 
raines to be installed in 


NEW YORK6,N.Y. 
* Butte, Mont. * Chicago, Ill. Cleveland, + Detroit, Mich. 
ile “« Kansas City. Mo. * Knowville, Tenn. * Lewiston, Me. * Miami, Fla, * Minneapolis, Minn. 
. Portlond Ore * Roanoke, Vo. * San Francisco, Cal. * Seattle, Wash. © Syracuse, N. Y. © Tucson, Ariz. 
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Ailonte Birmingham, Ala» Boston, Moss. 
+ High Point, N.C. * Houston, Ter 
New Orleans, La. York N.Y. Pasadena, Ca! 


your 
visiting facts 

and 

figures department 


Singly and in battery Kewanee Type C Steel 
Boilers have won a reputation for high capacity 
and efficiency—within a minimum floor space— 
since introduction in 1928. 
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Kewanee Boilers 

are advertised reg- 
ularly in national 

publications. 


e Your computations and recommendations can only be as 
good as the information behind them. Knowing this, your 
Kewanee man is data-conscious. He keeps you armed with 
boiler facts and figures... sees that you have an up-to-date 
catalog ...is fast to supply specific information you request. 

He can intelligently assume this responsibility because he 
is a qualified boiler specialist. He knows boiler problems—and 
answers—from years of experience. Also, he maintains close 
contact with engineering experts at Kewanee Boiler Division 
—can keep you abreast of latest applications in the field. 

His competence keeps pace with the famed performance 
of Kewanee Boilers themselves—dependable, efficient models 
from residential 70,000 Btu units to industrial boilers carrying 
a 651 h.p. rating. And he is quickly available from a nearby 
Kewanee Branch Office in the coast-to-coast network. 

AMERICAN-STANDARD, KEWANEE BOILER DIVISION, 101 
Franklin Street, Kewanee, Illinois. 


A MERICAN-Stardard 


KEWANEE BOILER DIVISION 
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EAGLE-PICHER 


-LO 


PIPE INSULATION 


SAVES TIME AND LABOR! On long overhead 
steam transmission and steam tracer lines, apply 
Tab-Lok in about half the time required by 
ordinary pipe coverings. Easy to handle...cut 
and fit...simply draw tabs through slots, pull 
taut and bend tabs over. No reinforcing needed! 


PRECISION-MADE TAB-LOK is Eagle-Picher’s new, 
highly efficient mineral wool pipe insulation, 
especially designed for fast, easy application on 
steam piping and hot lines up to 1200 F. 


Since 1843 


For temperatures up to 1200F 


| And it’s made of Eagle-Picher Mineral Wool! 


TIGHT, UNIFORM INSULATION! Durable metal 
fabric and galvanized strips keep Tab-Lok in 
uniform alignment. The unique tab-and-slot 
feature assures tight, close-butted joints. 


WHAT'S MORE . . . Eagle-Picher’s new Tab-Lok 
pipe insulation is highly resilient for minimum 
stress in expansion and contraction of heated 
equipment. It’s water-repellent, corrosion-resist- 
ant, fire-resistant, vibration-resistant! Its greater 
efficiency plus ease and speed of application, 
saves you money! 


Eagle-Picher produces a complete line of industrial insulations for all temperatures from below Zero to over 2000 F. 


EAGLE-PICHER 


The Eagle-Picher Company * General Offices: Cincinnati 1, Ohio 


PICHER (Member of Industrial Mineral Fiber Institute) 
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Easily mounted, horizontal 
or vertical 


No shaft alignment problem on 
installation or later Shell 


Rugged Solid 


PERFORMANCE 


INSTALLATION 


These husky, compact pumps fit into cramped quarters 
with ease and deliver big-pump performance with a 
minumum of installation and service time. 


“Buffalo” Close-Coupled Pumps have permanently 
aligned shafts plus adjustable discharge angle, afford- 
ing wide flexibility in mounting and piping. And 
beyond these advantages, they’re built for the reliability 
and efficiency inherent in all “Buffalo” Pumps — with 


“BUFFALO” CLOSE-COUPLED PUMPS FOR CLEAR WATER 


deep, 8-ring stuffing boxes — oversize shafts — sturdy 
casings with passages offering minimum friction — 
overall solidity and strength—and the well-known 
efficient “Buffalo” impellers. 


For many clear water services, including chilled water, 
“Buffalo” Close-Coupled Pumps are the logical choice 
for yourself and the customer. Write for Bulletin 975-D 
for a check on sizes, specifications and performance. 


1” to 6” sizes 10 to 1100 gpm 
Up to 360-ft. head (300 gpm) 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 
488 Broadway e Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
A BETTER CENTRIFUGAL 
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aways QUIET... QUICK 


CHAPNAN 
Tilting Disc Check Valve 


You hear a lot about floating power these days. 
But Chapman Tilting Disc Check Valve has had it 
for quite some time. In fact Chapman was the first 
to have it .. . the first to have it ina valve...a 
feature that means much more to you in perform- 
ance, much less to you in costs. 

With Chapman’s Tilting Disc Check Valve the 
“Airfoil” disc floats on the flow. When the flow is 
on, the disc balances perfectly . .. and quietly. 
There’s never a flutter. No vibration. No trouble 
with head loss or flow resistance. And after the 
flow subsides the disc automatically drops to a 
closed position. The closing is fast. The closure is 
tight. No slamming. No banging. No damage to 
valve or system. No scraping or wearing of disc 
and seat. It all adds up to top performance and 
lowest maintenance and replacement costs even 
under severe operating conditions. 

For handling fluids or under a wide disc is 
of pressures, always specify Chapman Tilting Disc the pivot, with arrows showing the 
Check Valves. They’re available in iron or steel. travel of the disc. A feature of the 


Explained in full in our Catalog 30-A. Yours for i the por seat lifts — 
rom the body seat when opening, an: 

the asking . Write. drops into contact when closing, with 

no sliding or wearing of the seats. 


The CHAPMAN Valve 


Manufacturing Co. 
INDIAN ORCHARD, MASS. 


POWER ° APRIL 1957 


* 
| > 
: 
< 
Ai CLT TL: / > 
WE) 
} Y ) 4 7, 14 
) \ 
i | 
: aww 


* engineering experience 
* manufacturer service 

* a complete line 

ample available stocks 


APPLICATOR: 


Boiler Plant, Greenwood Mills, Greenwood, S.C. Guy M. Beaty & Co., Charlotte, N.C. 


INSULATIONS: 


K&M ‘‘Featherweight’’® 85% Magnesia for temperatures up to 600°F., and for tempera- 
tures from 600°F. to 900°F. combination Hy-Temp and ‘‘Featherweight’’ 85% Magnesia. 


KEASBEY & MATTISON COMPANY © AMBLER, PA. 


BEST IN ASBESTOS 


In Canada: Atlas Asbestos Co., Ltd.; Montreal, Toronto, Winnipeg, Edmonton, Vancouver 
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DIAMETER OF VALVE ININCHES ts 


2? 


IN FEET 


NET HEAD 


DISCHARGE C.F.S.= 5.354 D 
D=DIAMETER IN FEET. H=NET HEAD IN FE 


EASY REGULATION OF 
FREE DISCHARGE THROUGH 
HIGH TO LOW HEAD RANGE 


SMS Howell-Bunger Valves provide easy regulation and 
control of water under free discharge. Tremendous 
amounts of energy can be dissipated with a minimum of 
erosion, cavitation and no vibration. Because of this valve’s 
high discharge coefficient, pipe line or conduit size can 
be held to a minimum for economical construction. 


The extremely rugged and simple design of the 
SMS Howell-Bunger Valve provides these essential features: 


Free discharge with safe energy dissipation 

Hydraulic balance without vibration 

High coefficient of discharge for an energy dissipating valve 
Minimum cavitation and maintenance 

Simplicity of operation 

Only one moving part in contact with stream flow 

Low initial cost 

Discharges into atmosphere or submerged. 


S. Morgan Smith Company offers you more than 75 years experience with hydraulic 
equipment. The SMS name plate is your assurance that performance will 
equal or exceed specifications. For full information on 


Howell-Bunger Valves, turbines and related hydraulic equipment Hydraulic Gates & Hoists 
write the S. Morgan Smith Company, York, Pennsylvania. Turbines Trash Rakes 
Pumps Accessories 


HYDRODYNAMICS 


Rotovalves Free-Discharge 
Ball Valves Valves 
Butterfly Controllable-Pitch 
Valves Ship Propellers 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 
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...£0¥ Maximum service 


in high pressure, heat 
and corrosion applications 


@ Type 310 and 316 alloys @ 10 to 20 inch diameters 
@ Lengths to 50 feet @ Schedule 40 and heavier wall thicknesses 


High Integrity Pipe, for the toughest 
applications of the power, petroleum, 
chemical, and other industries, is now 
being extruded at the Metals Process- 
ing Division of Curtiss-Wright. In the 
Division’s giant 12,000-ton horizontal 
steel extrusion press, the inherent prop- 
erties of stainless steel alloys are trans- 
formed into pipe to your specification 
under tremendous one-push pressures. 


The result is uniformly high strength .. . 
high resistance to pressure, heat and 
corrosion. Investigate the superiority of 
this new pipe for your application. 

Tooling is in stock for prompt action 
on standard requirements as listed above. 
Inquiries are invited regarding special 
orders for diameters smaller than 10 
inches and for alloys other than the 
standard 310 and 316. 


88 GRIDER STREET 


METALS 


PROCESSING 


DIVISION 


CURTISS-WRIGHT 


CORPORATION + BUFFALO, N. Y. 


Branch Offices: 
50 Rockefeller Plaza, New York, New York * 131 N. Ludlow Street, Dayton 2, Ohio * 2700 Lincoln 
Bivd., Santa Monica, Calif. * 4101 San Jacinto, Houston 4, Texas * City Bank Bidg., Chicago, Illinois 
In Canada: CURTISS-WRIGHT of Canada, Montreal, Que. 
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Te Find out how to store more stock in 
Aly) less space .. . how to make maximum 
use of each unit to reduce equipment 
investment . . . how to arrange units for 


fastest stock handling . . . proper width 
of aisles, location of packing benches, 
ond other valuable data by using 
Equipto’s FREE LAYOUT SERVICE. Profit 
by the aggregate experience of trained 
Equipto engineers who have designed 
hundreds of layouts of every description. 


For simpler layouts, or for those who 
wish to design their own facilities, 
Equipto offers a fact-crammed 

free booklet entitled, ‘How to Solve 
Your Storage Problems.” 


assures better 


HHH Write today for your copy 
storage facilities of booklet or advise when | ween 
our layout engineer | 


for less money should call. [dent 


Division of Aurora Equipment Co. 
744 Prairie Avenue, Aurora, Illinois 


Write for 


Power's 


REPRINT FOLDER 
... SUMMARIES and PRICES 


on Power's information-packed 


SPECIAL 
REPORTS 


“the most useful condensed handbooks 


in the power and plant service field.” 


COMPOSITION DISC VALVE 


3-WAY MIXING VALVE 


> 


DOUBLE SEAT VALVE 


WHICH 


is best for your Control Problem? 


on 


Ask your nearest Powers representative 
which particular valve should be specified 
— he knows diaphragm control valves and 
their applications. You’ll find him ready to 
help you in sixty-six cities throughout the 
nation. 


Four Powers Flowrite Valve types are 
available to meet every requirement for 
accurate and dependable control. 
Actuated by compressed air or 
water, they may be used with any 
pressure-operated sensing device. 


WRITE TODAY for information on all four 
valve types .. . ask for Bulletin No. 344. 


THE POWERS REGULATOR CO. 
DEPT. 457, SKOKIE 24, ILL. 


Sy =e 
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Steel Shelving...Parts Bins...Drawer Units...Lockers...Caris...Work Benches | 
282 : 


f 


How perfectly simple 
=this Fast’s Coupling 
with purely mechanical 
flexibility! 


Atwbis keyed 
on each shaft. Hubs are splined at | 


For 35 years the most positive, de- 
pendable means of coupling ma- 
chines to their power source... 
Fast’s Couplings have no parts sub- 
ject to repeated bending, tension or 
compression. Because there is no 
metal-to-metal contact, there is no wear—in fact, 
many Fast’s Couplings in use for over 30 years 
show no signs of wear when disassembled! No 
leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 
simple? Yes . . . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3304 
Scott Street, Baltimore 3, Maryland. 


ERS METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
~ 4 This Koppers Division also supplies industry with American Hammered Industrial Piston and 
Sealing Rings, Industrial Gas Cleaning Apparatus, Aeromaster Fans. 

E Products Sold with Service. 
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CHILDERS 


Increases efficiency of insulation 


Leading power plant engineers are 
discovering to their profit that insu- 
lation on steam lines lasts far longer 
when protected with Childers Alumi- 
num Jacketing. This durable jacketing 
eliminates costly maintenance and re- 
pairs, It. protects the insulation indefi- 
nitely against damage from workmen, 
equipment and dripping fluids like oil 
and grease. Outside lines covered with 
Childers Jacketing are safe from ex- 
posure to weather. Periodic inspection 


Greenwood Mills, Greenwood, S$. C., uses over 100,000 
sq. ft. of .006” Childers Jacketing to protect insu- 
lated lines at its newly-completed Mathews Plant. 


W. L. Bross, 
Chief Engineer at 
Greenwood Mills 


protects insulated lines, 
decreases heat loss, improves appearance 


of the insulation is easy with the re- 
moval of any section of jacketing. 


Childers Jacketing on power plant 
lines and equipment has the added 
benefit of effectively reducing the heat 
lost by radiation. Engineers have 
determined that Childers Jacketing 
improves the efficiency of insulation 
and therefore decreases fuel consump- 
tion. The result is fewer BTU’s lost 
per KWH. 


With Childers Jacketing, older 
power plants, as well as new, take on 
a trim, modern appearance. Unlike 
ordinary sheet aluminum, Childers 
Jacketing has a %.” cross corruga- 
tion rolled in it. This cross-crimping 
reduces glare, makes dirt less visible. 
Housekeeping is easier your plant 
is always a credit to the community. 

Write: Childers Manufacturing Co., 
Dept. P-4, 3620 West 11th St., 
Houston 8, Texas. 


LAP SEAL, available at no extra cost, 
is a series of 8 ribs rolled into the 
underlapping edge of the jacketing, 
providing an automatic measure of the 
2” circumferential lap. Proper lap is 
insured without waste. Labor is saved. 
Where desired, a positive weather 
seal is easily made with Lap Seal 
and a mastic. 


FACTORY-ATTACHED MOISTURE BAR- 
RIER protects the underside of aluminum 
from possible attack by alkaline solu- 
tions present in most insulating ma- 
terials. The moisture barrier, bonded at 
the factory by continuous strip adhe- 
sive, adds little to cost, saves applica- 
tion labor, insures against underneath 
corrosion, 


TESTS PROVE EXTRA STRENGTH of 
rolled-in 3/16” cross corrugation. Ver- 
tical strength and rigidity of a .016” 
sheet with this 3/16” cross corrugation 
are increased to that of a plain .024” 
sheet. Jacketing costs are consequently 
reduced by as much as 1/3 when 
Childers Jacketing is used instead of 
ordinary sheet aluminum. 


CHILDERS HEAVY WEIGHT ALUMINUM 
JACKETING is recommended for extra 
protection of lines along walkways 
and other areas subject to physical 
abuse. Also recommended for protec- 
tion of insulated towers, vessels and 
tanks. Only Childers offers .019” 
Heavy Weight jacketing in labor-sav- 
ing 4 wide rolls. 
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NORDBERG Engines and Experience 


can solve your power problems... 


Power Chief® Diesels are of- 
fered with 1, 2 and 3-cylinders, 
rated 10 to 45 hp or 6 to 30 
kw. Power Chief Gas engines 
are built with 1 and 2-cylin- 
ders, up to 36 hp, as “pack- 
aged” generator sets and as 
power units with stub shaft 
of clutch power take-off. 


supercharged types. 
‘ 


2-cycle Radial engines are rated 
2125 hp at 400 rpm, for Diesel, 
Duafuel and Spark-Ignition Gas 
operation. 


4-cycle in-line Diesel, Duafuel and 
Gas engines in sizes from 640 to 
2500 hp, in Supairthermal, super- 
charged and intercooled, and 


2-cycle in-line engines for station- 
ary and marine service are built 
in sizes from 2550 to 12,800 hp, 
Diesel and Duafuel types. 


4-cycle V-Type Supairthermal en- 
gines are built in sizes ranging to 
4000 hp. Diesel, Duafuel and 
Spark-Ignition Gas types. 


@ Pioneer in the Diesel and Gas engine industry, 
Nordberg has contributed many of the most notable 
advancements in the development of more efficient 
prime movers... all in the interest of improved fuel 
economy, simplicity of design, less maintenance and 
better overall performance. As a result of this expe- 
rience, Nordberg today . . . with a full range of engine 


sizes, from 10 to over 12,000 hp, including Diesel, 
Duafuel® and Spark-Ignition Gas types, is in the best 
position to help solve your stationary and marine 
power problems. 


DIESEL © DUAFUEL™ AND 
SPARK IGNITION GAS ENGINES 


© 1957, Nordberg Mfg. Co. P557 


Ly 
NORDBERG MFG. CO., Milwaukee, Wis. : 
| 


BROOKS LEADERSHIP 


achieved through design 


ROTAMETERS 


o FULL LINE 


for every service 


Whatever your flow measure- 
ment or remote transmission needs 
... Brooks has the answer. More- 
over, it is a practical answer... 
because the same practical design 
features are carried through the 
line. From Hi-Accuracy Flow Indi- 
cators to low-cost purge meters... 
from the well-known Ar-Met Ar- 
moured Meter to the new con- 
vertible electric or pneumatic flow 
transmitters, you’ll find these com- 
mon features: self-alignment of 
essential parts, simplified cleaning 
and assembly, and designs that 
eliminate troublesome line strain 
on the metering elements. 


You can depend on Brooks 
rotameter equipment for lowest final 
cost all down the line—because it 
has been performance-proven where 
it counts most: in daily service. 


Send for your copy of 
Bulletin 110b, a brief, 
well illustrated guide 
to Brooks Rotameters 
and Accessory 


BROOKS ROTAMETER COMPANY 
457 K Street, Lansdale, Pa. OY) 


Powers 


SPECIAL REPORTS 


Now available in 


BOUND VOLUME form 


Now it is possible for you to have your favorite POWER 
Special Editorial Reports in bound volume form. If you are 
interested in this volume containing 40 Special Reports, drop 
us a note, together with $25.15 (checks or money orders 
are acceptable) and we will do the rest. Within three weeks 
after we receive your order, you will be sent this hand- 
somely bound volume in maroon cloth with your name die 
stamped on it in 14 K gold. This volume is a must for your 
technical library . . . of permanent reference value. 


Send your order today to: 


George Keates, c/o POWER, 


330 West 42nd St., New York 36, N. Y. 
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WHERE To Buy 


Featuring additional products specialties and services for power plants 


TO manufacturers of equipment and those offering special services to the power 


industry, this section offers an inexpensive means of keeping products or services 
regularly before your potential customers — the readers of POWER. The small spaces 
available here provide opportunity for you to be represented in every issue at low 


cost. Can we serve you? 


POWER — Classified Advertising 


STEEL PIPE & TUBING 


@ CHROME M 


@ CARBON STEEL 
Widest Range of Sizes & Specs in the U. 8. 


OLY 


WRITE FOR STOCK LIST 


MIDCONTIN 
2308 Oakton St., 


ENT TUBE SERVICE, INC. 
DA 8-40: 


Evanston, Ill. 


@ CARBON MOLY 
@ STAINLESS 


CONSULTING 
CONSTRUCTION 


DESIGN 


PLANS 


EXAMINATIONS 
SURVEY @ REPORTS 


PROFESSIONAL SERVICES 


PATENTS 
TRADE MARKS 


BLACK & VEATCH 


Consulting Engineers 


Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1500 Meadow Lane Pkwy, Kansas City 14, Missouri 


THE LUMMUS COMPANY 


Engineers and Constructors 


385 Madison Ave., New York, N. Y. 


Chicago . . Houston . 
Paris . 


. The Hague 


. London 
. Montreal 


Caracas . . Bombay 


J. E. SIRRINE COMPANY 


Power Plant 
Design 
Water 


Greenville 


Engineers 


Consultations 
Reports 

Plants 
South Carolina 


Steam Utilization 


BURNS & McDONNELL 


Engineers—Architects—C onsultants 


Kansas City, Mo. 


P. O. Box 7088 


Phone 
DElmar 3-4375 


LUTZ AND MAY COMPANY 


Consulting Engineers 


Steam, Gas & Diesel Power Station 


Pumping Plants—Electric Systems 


Reports—Design—Appralisals 


1009 Baltimore 


Kansas City 6, Mo. 


STANLEY ENGINEERING 


COMPANY 


Consulting Engineers 


Iiershey Building 
Muscatine, Ia. 


208 S. LaSalle St. 
Chicago 4, Il. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Construction Supervision 
Mechanical « Electrical e Structural 
Sanitary « Chemical Laboratory 
Business and Economic Research 


New York 


Reading, Pa. 


Washington 


PIONEER SERVICE 


& ENGINEERING CO. 


Consulting and Design Engineers 
Purchasing 
Specialists in 


Financing, Accounting & Other Operations 
231 So. La Salle St. 


Chicago 4 


SWANSON, WRIGHT & CO. 


ENGINEERS LTD. 


Consulting Engineers 
Industrial and Process 


Fores 


Reports, Specifications, Designs, Supervision 


t Products Industries 
Power Plants 


2210 West 12th Ave., Vancouver 9, B.C. CEdar 1154 


INTERNATIONAL 


ENGINEERING COMPANY, INC. 


Engineers 


Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif. 


New York 


SANDERSON & PORTER 


ENGINEERS 
Design 
Construction 


New York 


TIPPETT & GEE 
CONSULTING ENGINEERS 


Mechanical—Electrical—Thermodynamic— Structural 
Design—Studies—Supervision 


Power Stations—Transmission— Distribution 


Industrial Plants—Process 


1333 


North Second Street 


Abilene, Texas 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility Industrial Chemical 


1200 N. 


Broad St. 


Philadelphia 21, Pa. 


SARGENT & 


LUNDY 


Engineers 


140 South Dearborn St. 


Chicago, Illinois 


WATER SERVICE LABORATORIES, 


INC. 


Specialists in Water Treatment 
for Corrosion Prevention 


423 W. 126 St. 


Main Office: 


New York 27, 


N. 


Y 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical « Mechanical « Structural 
Civil « Thermodynamic + Architectural 


First National Bank Building 
Pittsburgh 22, Pennsylvania 


SEELYE STEVENSON VALUE & 


KNECHT 


Consulting Engineers 


Merhaniec Wiact rt, 


I—Civil 


Surveys Reports Design 
101 Park Avenue 


New York 17, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 


80 Broad Street, New York 4 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements in this seetion Include all employment opportuniti ti 

Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL 
COVERAGE 


The advertising rate is $25.00 per inch for 
pearing on other than 
on request. 


An advertising inch is d %’ lly 
columns—80 inches to a page. 


Subject to Agency Commission. 


DISPLAYED 


all advertising ap- 
& contract basis. Contract rates quoted count 


——RATES—— 


, Management, technical, selling, office, skilled, manual, ete. 
Civil Service Opportunities 

Seling Opportunities Wanted 
Selling Opportunities Offered 


Employment Agencies 
Employment Services 
Labor Burecus 


UNDISPLAYED 


$1.65 per line, minimum $ lines. Te figure advance payment 
5 average words as a line. 


Box Numbers—counts as 1 line 


on a column—8 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions. 


Not subject to Agency Commission. 


Send NEW ADS or Inquiries to Classified Advertising Div. of Power, P. O. Box 12, New York 36, N. Y. for May issue closing April 9th. 


Electrical 
Engineers 
Designers 


Offers you immediate long range engi- 
neering opportunity in 


San Francisco 


or 
Los Angeles, Calif. 


Engineers, designers and draftsmen re- 
quired with the following experience: 


Electrical Sub-Station 
Hydro-Electric Power Plants 
Steam Electric Generating Station 


Liberal relocation allowances for you and 
your family. 
Send Resume to 
Ye 


of P 
industrial Relations Division 


BECHTEL 
CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 
For an immediate personal interview you may phone: 
Paul Keating, MUrray Hill 7-7100, New York City 
Joe Braddick, Fairfax 3-2401, Houston, Texas 


Bill Billiagn, Tucker 1549, Los Angeles, Calif. 
Don Palmer, Douglas 2-4032, San Francisco, Calif. 


REPLIES (Box No.): Address to office nearest you 
c/o this publication Classified Adv. Div. 
NEW YORK: P. O. Box 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 


POSITIONS VACANT 


Designers—Electrical and Piping . . . Power 
Plants and Industrial Buildings. Marbarry Corp., 
120 Greenwich St., New York City 6, N. Y. 
REctor 2-3749. 


Hospital Engineer. Glens Falls Hospital, Glens 
Falls, New York, 50 miles north of Albany on 
Hudson River foothills of Adirondack Mountains. 
300 bed hospital. Require technical education 
and several years experience chief engineer of 
hospital. Fine American community and good 
labor market. Excellent area to raise family 
and wonderful outdoor recreation summer and 
winter. Salary open; will depend upon experi- 
ence. William G. Illinger, Superintendent. 


The University of Nevada at Reno, Nevada has 
openings on the teaching staff of the College of 
Engineering at the ranks of Instructor or Assist- 
and Professor in Mechanical Engineering. Ad- 
dress Dean of Engineering for particulars. 


MECHANICAL 
ENGINEER 


Large engineering and construction firm 
located in New York has staff position 
open for a Mechanical Engineer with ex- 
perience in steam electric station opera- 
tion to engage in plant betterment work 
which involves assistance in starting new 
units, testing, advising and consulting in 
pect to operating probl improving 
steam plant efficiencies, advising in re- 
spect to p and maint prac- 
tices, and related problems. Reasonable 
knowledge of water treatment problems, 
practices etc. desirable. 


Substantial travel involved. Salary com- 
mensurate with experience. Attractive 


Combustion Engineer wanted by larqest coal 
operator in its field for service to utilities, in- 
dustries, commercial and domestic plants, and 
assistance in research. Attractive pension plan, 
hospitalization coverage, joint stock purchase 
program. In reply advise schooling, experience, 
expected starting salary, age, marital status. 
P-4588, Power. 


SELLING OPPORTUNITIES OFFERED 


Water conditioning equipment monufacturer de- 
sires agents for New England and Upstate New 
York area. RW-3789, Power. 


Established manufacturer with complete line of 
water treatment, fuel ofl treatment and soot 
remover products desires representation in New 
England and Midwest areas. Excellent oppor- 
tunity for men with allied lines and following 
in industrial power plants. High Commissions. 
RW-4655, Power. 


POWER ENGINEER 


Opportunity available for graduate engi- 
neer, preferably mechanical with five or 
more years experience in all phases of 
power and related plant utilities. 


Responsibilities will cover design, installa- 
tion, studies, and recommendations—in- 
cluding water treatment, steam genera- 
tion, electric distribution, and refrigera- 
tion; for a major chemical manufacturing 
corporation with multi-plant installations 
in eastern United States. 


Excellent opportunities for growth and 
advancement. 


Plecse write to: 


G. A. DUCCA 
Placement Supervisor 


MERCK & CO., INC. 


Rahway, New Jersey 


POSITIONS WANTED 


Division Superintendent In diesel-hydro system, 
now employed abroad, available July 15th. ICS 
diploma in electrical engineering; age 39. Prefer 
eastern U.S. P-4346, Power. 


Mechanical Maintenance Supervisor, age 33, 
married, technical education, approx. 2 yrs. col- 
lege, 12 yrs. experience on steam turbines, last 
5S yrs. steam service engineer on large utility 
turbo-generators. PW-4549, Power. 


Stati y Engi 36: Desires relocation in 
modern power plant in midwest. 14 years op- 
eration and maintenance steam power plants. 
Ohio Ist class license. Experienced switchboard 
eer. Present salary $460 monthly. PW-4595, 
ower. 


SELLING OPPORTUNITY WANTED 


Sales engineer desires line of chemical solution 
proportioning pumps for metropolitan New York. 
SA-3510, Power. 


Personnel Managers — Need experienced En- 
gineers and Technicians? We offer a booklet 
especially prepared to help you solve this prob- 
lem. Write for your ‘‘free’’ copy of ‘Reservoir 
of Engineers and Technical Men."’ Power, P. O. 
Box 12, New York 36, N. Y. 


pany benefits. Give full particulars, 
age, education, experience in detail, and 
salary expected. 


Send complete resume to Dept. B 


P-4308, POWER 
Class. Adv. Div., P.O. Box 12, NY 36, NY 


MECHANICAL ENGINEER 


Permanent position in long established central 
engineering department of one of country’s 
fastest growing companies. Graduate, 5 to 10 
years’ experience industrial process engineer, 
full responsibility for project development, es- 
timating, drawings and specifications, equip- 
ment ordering. No drafting. For more infor- 
mation write 


Personnel Manager 
AMERICAN-MARIETTA COMPANY 
101 E. Ontario, Chicago 11, Illinois 


When 
Answering 
BOX NUMBERS... 


to expedite the handling of your 
correspondence and avoid confu- 
sion, please do not address a 
single reply to more than one in- 
dividual box number. Be sure to 
address separate replies for each 
advertisement. 
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UNDISPLAYED RATE: DISPLAYED RATE: 


$1.65 a line, minimum 3 lines. To figure advance payment count 5 aver- The advertising rate is $17.90 per inch for all agen appearing on other 
age words as a line. than a contract basis. Contract rates quoted on request. 


PROPOSALS $1.65 a line an insertion. AN ADVERTISING INCH is measured % inch vertically on one column, 3 
BOX NUMBERS count as one line additional in undisplayed ads. columns—30 inches—to a page. 


DISCOUNT of 10% if full payment is made in advance for four consecutive EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only in 
insertions of undisplayed ads (not including proposals). Displayed Style. 


Send NEW ADVERTISEMENTS or Inquiries to Classitied Advertising Div. of Power, P. O. Box 12, N. Y. 36, N. Y. for May issue closing April 9th 


OPPORTUNITIES! | woe ov cunt seer 


H SLIP RING SQUIRREL CAGE MOTOR- 

in 

ew an use equipment 


3 Phase, 60 Cycle, 220 or 440 Volts 
Speed “C2300 Volts or higher ven 
recently released from service HP Make Type Speed 
by a number of electric and 
gas utility companies 


1250 oa Ch. (3) 4160/2300 250 
1-Ch. 2300 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Send for new list... to 
EBASCO SERVICES INCORPORATED 
APPARATUS EXCHANGE 
Two Rector St., New York 6, N. Y. 


EQ 


1800 


moms 
> 


250 
250/275 
250/275 
250 


mmmoms 
< 


3s 


125 
125/250 


EPO] 
mgomm 


h. (3) aieo 
2300 
2300 

. 440 


= 


mmmmmmr 


G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
Al 
G. 
A 

A 

G. 
G. 
G. 
A 

G 


cs 
CS-771 oom. 


(2) CS-7618 
. (2) Size 5QR 
K-558 


een 
$2833 


DYNAMOMETERS 


Type Speed 
he = 2700/6000 


3 Cr. TLC-50 2500/ 
SK-ist 1380/4000 
PLATERS 


AMP MAKE VOLTS 
7500/3750 Elec. Prod. -220/440 


h. AN 
. CS 5075 TEFC 
CS-760A 


33338 


75 
60 
60 
60 
60 
50 
50 
900 
50 
50 
50 
50 
50 
50 
40 
40 


ss 


“SLIP RING 
FOR SALE 


DIESEL POWER PLANTS | 


2—Chicago Pneumatic, 6 gyl. Diesel En- 
gines, Stationary Type, Circulating 
Water Cooled. Bore 8” Stroke 1014”. 
Type 68CP, 180 H.P. 600 R.P.M. or 
225 H.P. at 720 R.P.M. 


5944 
1—Buda Diesel, 6 cyl. 1200 R.P.M. Model SYNCHRONOUS 
8-D.C. 1290. Bore 556” Stroke 612”. MOTORS 
Circulating Water Cooled, w/125 3 Phase, 60 Cycle, 

K.V.A. A.C. Generator, 3 ph. 60 cyc. C2 
1200 R.P.M. 240 volts, and Exciter. 
Mounted on steel base. 


32333223323 


Chandy. 
1000/500 Chandy. 12/24-220/440 


MOTORS TRANSFORMERS 
DIRECT CURRENT KVA MAKE TYPE VOLT 
1000 G.E. (3) 

1000 Wagner (3) 
833 (3) 
66) Ch. (3) 


G.E. new (1) 
G.E. (3) 


333 Al-Ch. (3) 
Westg. (3) 


Chg. El. (3) 
Al. Ch. (3) 
00 


Jeff. (3) 
Moloney (2) 
G.E. (2) 


nN 


sé 


2200 


Price and further info. on request 


PHILADELPHIA 
TRANSFORMER CO. 
BOX 566 
DALTON, PA. 


= 


1 2400- 120/208 

A 5 - 10 . Oil 7200/12470- 
125 *Eiee. Mehy. 900 T 400/1600 120/240 
115 Elee. Mchy. A Westg. SK-121 West. (2) Oil 2300/1150-115 


400 h.p. (at 800) ATLAS Imperial 13 x 16 engine . . . . 
First Source for 47 Years for Quality Electrical Equipment 
good order. NEW Murphy diesel] M.E. 90 4 cyl. 


5% x 6% full load RPM 1200 twin disc coupling - 
3 to 1. Also excellent dragger HULL 97 x 21 x Ga 
10.7 fully equipped Jess main engine priced right. e 


ROCKY BAY CO. 


75 Central St., Boston 9, Mass., Liberty 2-4366 1320 W. CERMAK RD. CAnal 6-2900 CHICAGO 8, ILL. 


POWER ° APRIL 1957 289 


GEARCHLIGHT SECTION 3 
BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
stg. 220/440 250 
ests. 240 125 
E. 440 125 
E. 440 125 
25 Wests. 220 275 
20 G.E. 440 250 a 
20 440 125 
20 G.E. 220/440 250 
15 Westg. 220/440 250 
15 Ideal 440 125 
HP Make 
125 G.E. Cr 
150 
200 
6000/3000 Chandy 12/24-220 a 
75 West. C1-756-A 2000/1000 Chandy 6/12-220/440 
50 Westg. MW -334 1500/750 Chand 12/24-220/ 
35 G.E. MTC-5536 
20 Wests. ci 
{1 Westg. Cl-E464 
lo P&H BW-6 
5 P&H BW-6 
p Vere 
Speed G.E. ETC 750 677 fe Oil 33000-480 ties 
900 G.E. MPC 400/600 500 Oil 13800-460/ ae 
900 RC-34 2500 230 
720 -E. RC-19 575 Oil 13200-2400 
300 *Ideal SMM 257 .E. MCF 380/1000 Oll 2400/4160- 
275 *G.E. (2) AT! 1.0 450 r.-Wh. CMC 700/1100 480/240 as 
250 Al.-Ch. SYN 1.0 1200 (2) SK-150 350/1000 Air 2300-110/220 
225 TS-6244 1.0 300 r.W. CCM-504 450 Oil 2400-240/480 
225 Elee. Mchy. 1.0 360 -E. (2) CD-123 4090/1600 2400-220/110 
190 Elec. Mehy. 1.0 720 CD-115 500/1500 100 1 2300-220/110 
150 Al-Ch. (2) SYN .8 1200 25/30 G.E. (2) RF-12 500/1500 100 1 2300-115 ao 
150 Fair.-Mor TJC-285 .8 720 25 G.E. RC-32 800 100 G.E. (1) 1 2400-120/240 we 
150 *Elee. Mechy. -8 1200 25 Westg. SK-133 575 100 Pitts. (3) | 2400-575 ee 
150 Westg. _ HR 1.0 300 20/25 Westg. SK-I5iL 250/1000 100 Pitts. (1) | 2400-120/240 ae 


SEARCHLIGHT SECTION 


1000 HP, G.E. Mill Motor, 
356/700 RPM, and 1000 
600 volt DC with 1400 i 
13200/8600 volt, 3 ph. 60 
850 HP, G.E., Type MCF 
1200 RPM, and 675 KW, 


BELYEA RE-NU-BILT 
LARGE ELEC. POWER EQUIPMENT 


SELECTED STOCK ITEMS 
RE-NU-BILT—GUARANTEED—RE-NU-BILT 
COMBINATION MILL DRIVES — 


D.C. MOTORS WITH M.G. SETS & CONTROLS 


PACKAGE DRIVES IN STOCK 


G.E,. Type MCF, 260 volt, 


7 PF, 


volt, 


900 


G.E. Synch 


Motor, 


RPM, 3 phase, 60 


Above with variable voltage 


800 H 
250 


P, Westinghouse Mill 
550 RPM. 

HP United Gear Reducer ration 7.04:1 with 
300 volt DC, with 900 


800 

600 KW Ideal M-G Set, 
HP .8 Motor, 
3 ph. 60 


With magnetic DC Control. 


ey, 600 volt DC, 
E. M-G Set, 
3 ‘PF, Synch. Motor 


260 volt DC, 800/ 


P, 
Type ATI, 2300/4600 


cycle. 
control. 
Motor, 300 volt DC, 


2300 vclt, 900 RPM, 


A. C. MOTORS—3 Ph. 60 Cy. 


Rebuilt 


HEMPHILL Guaranteed EQUIPMENT 


TRANSFORMERS—60 CYCLE 


Make 


SQUIRREL CAGE 


SLIP RING 
Qu. H.P. Make Type Volts Speed 
2 1750 G.E. M-579BS 4800/2400 1800 
1 1500 E MT 6900 1187 
1 1100 F.M.BB SF8068 4800/2400 1800 
1 R00 GE MT 2300 93 
1 750 E. MT-573 2200 1190 
1 700 AL. Ch DP 2300 500 
1 0 Whee. cw 550 350 
1 400 Whse. cw 440 14 
1 350 Cr. Wh SIZE-71SR 208/406 1765 
1 350 E M-I7A 440/2200 720 
1 250 Cr. Wh MT-424Y 4000 257 
1 250 G.E. SIZE-290 2300 350 
1 250 A.C. 550 600 
1 200 G.E. IM 2200 580 
1 200 G.E. MT-557Y 2200 1760 
1 150 Whse. CW30E17 2300 435 
2 125 A.C. AN 40 865 


KT-573 2200 
FT-559BY 440 3570 
CS-1420 2300/4150 354 
K 2200 500 
KT-559A 2300 1775 
1K-17 440 580 
KT-557 440 1800 
cs 440 580 


SYNCHRONOUS 
1 7000 G.E. ATI 2240/6600 600 
1 4350 c.W. 3501-SL_ 12800/6900 514 
2 1750 G.E. ATI 2300 3600 
! 1750 G.E Ts 2300 900 
2 2000 Whse. 2300 120 
1 1100 G.E. ATI 2300/4600 900 
2 350 3.E TS 2200 150 
M-G SETS—3 PH. 60 CY. 
oc AC 

Qu. K.W. Make RPM Volts Volts 

2 2000/2400 G.E. 450 250/300 2300/4600 
1 2000 G.E. 500-25¢e¢ i} 1 

2 2000 G.E. 514 250/300 4600/2300 
1 1750/2100 G.E. fl4 250/300 4800/2400 
1 1500 G.E. 720 §00 6600/13200 
1 1500 G.E. 514 250 2300/4600 
1 1000 G.E. 900 260 6600 
3 1000 G.E. 720 690 6600/13200 
1 750 G.E. 720 275 6600/13200 
1 750 GE. 720 125/250 2300/4600 
1 500 Whse. 900 125/250 440 
$ 300 G.E. 1200 250 2300 
1 150 Whse. 1200 275 2300 

WELDING M.G. SET 

Gen. Elec.—1100 Kva 0.7 p.f.—2300/4600 V. 3/60 
Generator with 1750 Kva—.8 p.f.—2300 V 3/60 


motor complete with exciter set and controls. 


TRANSFORMERS 


Qu. KVA Make Type PH. Voltag 
3000 E. OIs 


13200x2300 
14400/ 13800x240/120 


1 G 3 3300022300. 

1 1500 GE és RANOL 3 auto 4000/4200/4400 
3 1000 G.E. OIS 1 13800x460 

2 750 G.E FUR 1 4800x85/55 

1 833 G.E OIS¢ 1 13800x460 

3 500 3 1 1 3800x6900 

3 1 

3 1 


FREQUENCY CHANGER SETS 


Type Phase Volta: Qu HP Make Speed Type Volts 
2 750 GE. H 1 4600-120/240 1 40 Wagner 1750 TEFC 220/440 
1 750 «GLE. 3 4150Y-220/440 1 25 G.E. 1170 Fate 220/440 
2 2500 H Pyranoli 2400- 1 75 G.E. 1800 K-445, 440 
20/240 | 100 West. 1160 cs 440 
2 250 West. 1 2300/4600- 230/460 1 150 G.E. 720 KT-562 440 
3 200 GE. H-KD 13800/12420/4600- 250 GE. 1796 K.-T.E.F.C. 2300 
1 275 G.E. 1200 KT559BS 2200 
3 200 GE. H 1 7800/15600- 220/440 2 300 GE. 1800 K-4150V new 
1 150 Eisler OA 1 4160-2 1 400 Cont. 1200 N8068 300 
9 50. «G.E. H 1 13750-120/240 
3 50 Niagara Air Cld 1 2300-120/240 MOTOR GENERATOR SETS 
25 vest. ypers 00/4160-120/240 
3 15 G HPyranol1 6900/11950Y-120/240 K.-W. Make Speed DC | AC 
1 1500 Faloney ASPL Askrel 3 60 12000125 
SYNCHRONOUS MOTORS 1 300 E. 1200 3300/ 8 
Qu Make Speed Type Volt 1 1000 West. 720 600 -2300/4160¥ 
0 
1 125 GE. 400 «TS 2300 D.C. 230 VOLT MOTORS 
1 125 E.M. 900 4800 Qu HP Make Speed Type 
1 150 G.E. 1300 220/440 1 75 900 
2 150 Allis-Ch 360 2200 1 125 GE. 1700 RC 
1 150 Went. 900 220 2 150 cw. 900 WP 
1 300 E.M. 720 TEFC 2300 1 250 Alita Ch. 1750 FBLI49BB 
1 500 West. 450 HR 440 
1 1000 West. 360 Mill 2300/4150 A.C. HOIST MOTORS 
SLIP RING MOTORS Qu HP Make Type Speed Volts 
900 
dea 0 4 = 
1 15 G.E. 00 IM 440 
3 150 Allis-Ch, 1800 AY RW 2300 HEM PHI LL aco. 
1 200 West. 514 cw 440 
1 250 West. 600 cw 440 HE 54th STREET, NORTH BERGEN, N. J. 
1 350 West. 1300 CW 2800 ME NEW YORK —LONGACRE 5.3227 
1 500 G.E. 1200 oM 2400/4150 


PHON, NEW JERSEY — UNION 3.2600 


POWER PLANT EQUIPMENT 
SPECIAL OFFERINGS 


TURBO-GENERATORS 


1—1000 
Auto. 
1—1000 
Auto. 
i— 400 
Auto. 
i— 300 
Auto. 


KW—240 volts—1i30/250# Condensing 
Extraction—15#—New 1945 
KW—480 volts—225#% Condensing 
Extraction—20# 

KW—550 volts—400* Condensing 
Extraction—20/50% New 1948 
KWV—480 volts—2102 Condensing 
Extraction—402 


250 KW—240 volts—i30#—Non-Cond. 
10/122 Back pressure 
TRANSFORMERS 


i—500 KVA 4160/480 V. Pyranol, 3 
3—500 KVA 2300/550 Volts (New 1943) 
1—450 KVA—13,800/208 Volts—3 ph.— (network) 


AIRFOIL F-D FANS, UNUSED. 


2—50,000 CFM at 30° F against static 
pressure of 9.5 


A. LEE ELLIS Co., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass: 


THE BUYERS MUST BE SATISFIED—-ALWAYS 


IMMEDIATE DELIVERY 


3—TRANSFORMERS—500 KVA, 1/60/2300-4000Y 
to 230/460, Whse., OISC, Modern Steel Cases. 
Cash for your surplus electrical equipment. 


BENSON-WILIMZIG, INC. 
1704 North 8th St. St. Louis 6, Mo. 
Phone GArfield 1-4290 


Q Freq. Voltage 
1 60/50 60 §600 
2 2500 G.E. 25/62 00/2300 
i 1000 .E. 25/58 3 $400 /2300 
1 500 Al. Ch. 25/60 11000/2300 
1 200 G.E. 60/3000 440/800 
Qu. KW Make Dese. 
1 4000 G.E. Condensing 425 —- 750 F.T.T. 
Surface Condenser 3/60/2300/ 
4000 V Direct con exciter. 
1 1500 Whse. Auto extraction 190 lbs. — 
660° F.T.T. 60 Ib. extraction 
3/60/240 V. Div Conn. Exe, 
1 1000 Moore Auto.-Ext. Cond. 175200#% 
U.S.P. 5/20% G. Ext. Sur- 


face Condenser—3/60/2300. 
Nen-condensing 175/200 Ibe. 
5/20 lbs. G.B.P., 
/60. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
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‘Save on Your [| 


QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 175+, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 


LATE PACKAGE 
BOILERS 


Less than five years old. Pressures 160 
to 250 p.s.i. 10,000 to 25,000 Ibs. per 
hr. rating. Currently in use. Released in 
60 days. 


Also Steam Turbine Generators, Diesels— 
Transformers—-Switchgear, etc. 


HOWE BROS. 


342 Madison Ave., New York 17, N.Y. 
Telephone: MUrray Hill 2-8562 


TURBO-GENERATORS 
2500 KW G.E. Non-C. 3/60/2400/4160 V 
3600 RPM 185 PSIG 30% BP. 


1500 KW Elliott, Non-C. 3/60/480 V. 
3600 RPM 240 PSIG 600° 50+ BP 


300 KW G.E. Non-C., 3/60/480 V 3600 
RPM 150 PSIG 5z B.P. 


Full line power equipment 
BREW, WOLTMAN & CO., INC. 
50 Church St., New York 7, N. Y. 


POWER 


APRIL 1957 


1 
G Set, DC Gen., 
4 
1 
SQUIRREL CAGE 
i 1 800 G.E. 
1 650 GE. 
2 450 Whee. 
| 
an 1 300 G.E. 
1 200 G.E. 
2 200 GE. 
1 150 Whse 
7 FULLY | 
| 
ILS - TRACK EQUIPMENT - PIPE - PILING: 
PITTSBURGH: 20 * NEW YORK.7. CHICAGO 4 
= 


SEARCHLIGHT SECTION 


BULLETIN 9850 


SPECIAL OFFERING 


Just Released from Service, Immediately Available 
2—650 LB. PRESSURE, 750° FTT TURBINE-GENERATORS 


10,000 KW, 70% P.F., 14,286 KVA below: 


This 10,000 KW is a Westinghouse, Condensing 650 Lb. PSIG, 750° FIT Turbine. It is equipped 
with Surface Condenser, Switchboard, with all auxiliaries, direct connected Exciter (closed type). 
Generator is 3/60/13,200 V., 3600 RPM at 70% P.F., 14,286 KVA. Installed new in 1947. 


The 5000 KW, 650 Lb. PSIG, described below, was operated same plant as 
10,000 KW: 


The above 5000 KW Condensing Westinghouse unit, 650 Lb., 750° FTT is in the same plant as the 
above 10,000 KW Turbine and is an Automatic Extraction unit 30%, 35,000#/hr. Generator 
is 3/60/13,200 V., 3600 RPM, 70% P.F., develops 7142 KVA. It is also equipped with Surface 
Condenser, Switchboard, closed type directly connected Exciter, and is complete with all operat- 
ing auxiliaries. 


Both machines can be inspected on original foundations, in operation. Investigate 
while available. 


CHARLES WEAVER 


19701 James Couzens Hwy. Detroit 35, Michigan 
Phone: Broadway 3-1901 
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SEARCHLIGHT SECTION 


37 oo Dependable Service 


Speed 


4600/2300 
2300 
2200/440 

440/220 
2200/440 
200 
440/220 
2200/440 


410/220 
2300/400 


2 


.E. 

.E. 

220 

440/220 Whase. 

SQUIRREL CAGE MOTORS 
Volts ake T 


2200 
2200/4000 
2200 G.E. 


rece 


2200 
2300/4000 
440/220 


oso 


2200/44 
100(2) 4000/2300 L. Allis 


A. C. GENERATORS 
, 660 rom G.E. 
‘22 0/440 
m, 
"1200 rpm, 2200/440 hee. 
CIRCUIT BREAKERS 
2—2000 amp. GG E., 3 pole, 600 V. 
2—1600 amp. ITE, 8 pole, 600 
6—FKR-15 Gondit 
1—400 Amp. t, 3P, 
1—400 Amp., R. Smith, 3P 7.5 KV outdoor 


D. C. MOTORS 


4 
2200/ 440 


TRANSFORMERS 60 Cy. 
1—1000 kva, Whse., 13,800—2300 V., 3 ph.. 
1— 600 kva Standard, an 800—2300 V., 3 
3— 500 kva, ¥ 


3— 150 kva, 
3— 100 
3— 75 kva, Whse., 2400—240/480 Vv. 


only partial listing 


stepHEN « co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


FOR SALE 
18 NEW TURBINES 


4 horizontal, 14 vertical, ee 


Driving forced blowers—capacities 

ing from 39000 to 56000 CFM and 16” to 2 m 
pressure. Steam pressures 360 to 5752, back 
pressure 107. 


Will sell turbines separately if desired. Price 
reasonable. 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 


2457 WOODWARD AVE. 
408 DONOVAN BLDG. 
DETROIT 1, MICH. 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 hp.p 
Nation’s largest inventory. New & Used. 
WABASH POWER EQUIPMENT 
31 E. CONGRESS, CHICAGO 5, HA 7-4855 


BOILER 


200 H.P. Cleaverbrook, semi-automatic steam gen- 
erator (1940). 150% working pressure. Rotary 
Burner 36 oil. Thermostatic control, feed water 
regulator, excellent condition. Sacrifice. 


FS-4688, POWER 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 


3 NEW BOILERS 


Available at fraction of new cost 


BABCOCK & WILCOX single uptake controlled superheat marine 
type express boilers, 3 drums, with economizers. 


634 lbs. 
550 lbs. 
221,000 Ibs./hr. 
32,000 lbs./hr. 


Designed pressure .... 
Operating pressure . 
Superheated steam 
Saturated steam 
Full power total 


.. 253,000 lbs./hr. 


Steam temperature 

Furnace volume 1473 cu. ft. 
Total generating surface 9338 sq. ft. 
Superheater surface ft. 
Economizer surface 3843 sq. ft. 


NOTE: These boilers are new and complete. They are erected and ready for use and 
should therefore be considered only for such places as can be reached by water 


transportation. 


HUGO NEU CORPORATION 


45 Nassau St. 


Tel.: REctor 2-1334 


New York 5, N. Y. 


FOR SALE 


Babcock and Wilcox package Type F-9 
$57 integral furnace boiler designed for 
250% pressure, 25,000 pounds per hour 
steaming capacity at continuous operation 
at 2008 P.S.1. with 457 degree F. at super- 
heater outlets. 


Automatic control with complete comple- 
ment of meters, gauges, recording instru- 
ments, etc. Operation on either eil or gas 
fuels. 
W. R. SPRAGUE 
Director of Purchases 


AMERICAN HOIST & 
DERRICK COMPANY 
63 S. Robert St., St. Paul 7, Minn. 


20 & 36’ x S’ Rotary Dryers 

17 & 21' x 5’ Ball Mills 

426 HP B&W 3-drum WT Boilers 
72x20—78x20—84x20 HRT Boilers 

42"' & 24" Belt Conveying Equipment 

700 KW Generator dir. con. Diesel 

210 KVA GE Generator D/C Unatlow Eng. 


H. & P., 6719 Etzel, St. Louis 14, Mo. 


WORLD'S LARGEST INVENTORY 


NEW AND 
GUARANTEED 


OR PHONE 
ELECTRIC EQUIPMENT CO. 


L. D. (Long Distance) 65 | \ 
ROCHESTER 1, NEW YORK 


FOR RATES 


OR INFORMATION 
About Classified Advertising 


Contact 


THE McGRAW-HILL 
OFFICE NEAREST YOU 


ATLANTA, 3 
1301 Rhodes-Haverty Bldg. Jackson 3-6551 
M. MILLER 
BOSTON, 16 
350 Park Square HUbbard 2-7160 
H. J. SWEGER 
CHICAGO, 11 
520 No. Michigan Ave. MOhawk 4-5800 
W. HIGGENS — J. BRENNAN 
CINCINNATI, 37 
1825 Yorktown Rd. 
Swifton Village, Apt. 2 REdwood 1-3238 
G. MILLER 
CLEVELAND, 15 
1510 Hanna Bldg. SUperior 1-7000 


W. SULLIVAN 
DALLAS, 2 
Adolphus Tower Blidg., Main 
& Akard Sts. Riverside 7-5117 
E. SCHIMER 
DETROIT, 26 
856 Penobscot Bldg. WOodward 2-1793 
W. STONE 
LOS ANGELES, 17 
1125 W. 6th St. MAdison 6-935] 
H. L. KEELER — D. McMILLAN 
NEW YORK, 36 
330 West 42 St. LOngacre 4-3000 
S$. HENRY—D. COSTER—R. LAWLESS— 
R. HATHAWAY 
PHILADELPHIA, 3 
17th & Sansom St. Rittenhouse 6-0670 
H. BOZARTH 
ST. LOUIS, 8 
3615 Olive St. 
W. HIGGEN 
SAN FRANCISCO, 4 
68 Post St. 


5-4867 


DOuglas 2-4600 
W. WOOLSTON 
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: H. 
8 2300 
500 4000/2300 600 
450 440 514 
400(2) 2300 900 
300 4000/2300 720 
300 2300 900 
300 440 (hotst) 600 
300 440 3600 
250 2200/440 1200 
H.P. Volts Make Type Speed 
225 230 Whse. SK 1800 
200 230 Cr. Wh. 1200 
150 230 El. Dyn. 600 
‘ 125 230 G.E. cD 850 
MOTOR GENERATOR SETS 
— V., Motor Output V., 
KW Make c Type oc 
3 130 Whee. 790/220 Sac 
se. Sq. Ca. 
300 125 GE. 4000/40 Syn. 125 
r. Su. Ca. 
800 65 «GE | 
150 720 
: 125 400 
New 
h. 
H.P. Speed 
600 3600 
500 sc 1800 3— 333 kva, G.E., 2400—480 V. 
E 350 IM 600 2— 300 kva, G.E., 4150—240 V., 3 ph., Pyr. 
: 350 44 KT 1200 3— 200 kva, G.E., 2400—120/240 V. 
300(2) FT 3600 3— 200 kva, Mol., 13,800—2300 V 
: 300 Fs 1800 3— 150 kva, Al. Ch. 2400—220 V. 
250 KT 720 , New 
250 2300 5 cs 600 New a 
200 440/229 KT 1800 
200 2200 KT 1800 SY 
: 150 2200 lL AR 1800 
150 440/220 KT 720 
180 2200/440 KT 
: 150 2200/440 FT 1200 
125(2) _2200/440 X-proof 720 
K 600 
ox 1200 
GENERATORS OIESELS 
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80000¢/HR. BOILER 
ERIE CITY Type 1-W-T BENT 
WATER TUBE 3 drum 250 PSI 
W.P.; Built 1948; 8100 sq. ft. heating 
surface; 1370 sq. ft. water wall sur- 
face; steel encased; Rotograte spread- 
er stoker; forced and induced draft 
fans; dust collectors; Thermix stack. 
Used only 2 years. 

75000¢/HR. BOILER 
COMBUSTION ENGR. CO. 4 drum 
STIRLING Type BOILER 400 PSI 
W.P.; pulverized coal fired; forced 
and induced draft fans; superheater, 
waterwalls. 


JUST PURCHASED 
MODERN POWER PLANT 
1875 KVA WORTHINGTON MOORE 
TURBINE 400 PSI, 700°F, Condens- 
ing, driving 2300 Volt CROCKER 
WHEELER GENERATOR 25000#/ Hr. 
450 PSI, 738°F, Coal Fired ge 

includes all auxiliaries, controls, 
Ton powerhouse crane and coal ‘or 
dling facilities. 


WIRE — PHONE — WRITE 


HEAT & POWER CO., INC. 


60 E. 42nd St., New York 17, N. Y. 


Murray Hill 7-5280 
(Machinery & Equipment Merchants) 


FOR SALE 
5—OIL CIRCUIT BREAKERS 


Whse. late type, outdoor type, De-lon Grid, 
T.P.S.T., Rated 161000 V., 1200 amps., 60 cy., 
3 ph., Type GO-3, Interr. Duty 1,500,000 KVA. 


Fully complete—Cond. like new. 


Price and further inf. upon request. 


PHILADELPHIA 
TRANSFORMER CO. 
Box 566 Dalton, Pa. 


HYDRO ELECTRIC GENERATING UNIT 
Vertical type—585 HP—36 Ft. Hd.—150 CSF. 
Westinghouse Generator—500 KVA—2300 Volt 
—Direct Connected Exciter—Woodward Gover- 
nor—Complete Switchboard—Leffel-F-Turbine. 
Location—Washington D.C. Reasonably Priced. 

SORENSEN GOVERNOR SERVICE 
264 Kossuth St, Bridgeport 8, Conn. 


SEARCHLIGHT SECTION 


look for the WAGNER It’s your guarantee that the 


equipment you buy is as per- 


GREEN TAG CERTIFICATION po in workmanship as the 


day it the 


D. C. MOTORS A. C. MOTORS — 60 CYCLE 

Type Speed Mfr. Type Volts 
cute 81H 1 GE. Slipring 2300 
1 Whee. 

Allis Ch. 

Whee. (2) 

Marainon (2) 

G.E. (2) 

GE 


Cont. b.b. 
El. Mchy 
hse. 


300 Allis Ch. 
TERC b.b. RN £30 850 250 
MOTOR-GENERATOR 
G.E. 
Gen. Elec. 
220/440 AC Whse. 
40/440 AC 


GE. 
Allis Ch. 
220/440 AC 
Whse. (2) 


Slipring 
Sq. Cage 
220 Sq. 
G.E. Sa. Cage 
(2) 230/440 rr 250 DO synch 
yneh. 
ATORS .E. Slipring 
Volts Speed iE. (2) Sa. Cage 200/440 
cD 250 Cr. Wheeler Sq. C 220/440 
SK- 184 G.E. ine 220/440 
ccD 2 650 25 Whse. TEFC 2200/440 
25 G.E. TEFC 


E .E. 2200 
651-T Ideal 4000/2200 
900 50 Allis Ch. 2200/400 
B-146 Whae (3) 


900 
N TORMERS—6—167KVA. “Allis Ch. dry type. 
cy. 2400/4160—240/480V., like new. 


THOUSANDS OF 
MOTORS & 
GENERATORS 
IN STOCK 


AC & DC... all sizes and types up to ; 
1000 H.P. . . . all covered by the WAGNER 1435S W. RANDOLPH ST 
guarantee. J CHICAGO 7, ILUNOIS 


DIESEL ENGINES — POWER MACHINERY 
100 KW to 1500 KW 
Diesel Generator Sets * Stationary * Portable * Mobile Motors and Generators 
A. G. SCHOONMAKER COMPANY, INC. 


MAIN OFFICE: Box 516, Sausalito, Calif. BRANCH: 50 Church St., N. Y. 7, N. Y. 
Sausalito 1600 Digby 9-4350 


2600 KW DIESEL POWER PLANT 


Four each General Motors 12-567A 
Diesels, 1080 BHP, 720 RPM direct con- 
nected to 937.5 KVA, 659 KW Electric 
Machinery Manufacturing Company al- 
ternating current generators, 3 phase, 60 
cycle, 480 volts. 

These units offered ell 
control and auxil equipment. Now ii 


be available in Wi 


WAH CHANG ain CORP. 
137 Clarke St., Bishop, Calif. Ph. 8911 


NEW STEAM JET 
AIR EVACTORS 
Several in stock, large range in sizes, 


capacities from 1000 KW to 10,000 KW. 
Priced right. 


500 PSI! 
4x10 xoB 
Chic. PE 50 
12x9 Ing ES! (New) 
13x10 Worth—oil-les: 
13-87x12 XRB 
12x13 Chie 
1 13% 
CP-OCE 
19x13 Ing. ESI 


CHARLES WEAVER 
19701 James Couzens Hwy. 
Detroit 35, Michigan 
Phone: BRoadway 3-1901 


eon 


R A 
IRON FIREMAN ROTOSTOKERS 
Two 150 horsepower, now in place under two 150 
horsepower horizontal return tubular boilers. Stok- 
ers in excellent condition. Were shut down when 
we converted to oil. Stokers cost $7486.80 in 1946. 
Will sel) for $1500. Write or call 
HARTSVILLE OIL MILL 
Hartsville, S.C. 


Fuller Rotary—Syn. 
40 ibs. st ingersali XPV 
29-29x21 IR—PRE 


FOR SALE—IMMEDIATE DELIVERY 
400 KW Terry non-condensing turbine, 325-400#% 
a 110-125% gauge back pressure, 3800 
RP. direct connected through reduction gear 


500 toa KW at 80% P.F., Allis Chalmers i American 


enerator, 3 phase 60 cycle, 480 volts, 1200 ( 


NORTH BERGEN, NJ 
MACHINERY CORPORATION 
1965 East Sixth St., Cleveland 14. Obio Telephone UNion 5-4848 
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e 
. 
— 
200 Cr. Wh. 600 
100 Bel L800 
100 pet 8600 
60 I 900 
EI I 230 1800 
oc. CD-95 350 Slipri 2300 
60 Mr b.b. $Q-92 230 680 30 2200/440 360s 
50 CD-125 230 400/1200 30( Synch. 440 1200 
40 Slipring 440 450 
30 Sq. Cage 2200/440 120 
25 Slipring 440 1800 
Sq. Cage 2200/440 1200 
Kw Sq. Cage 440 3600 
300 Slipring 220/440 720 
S950 Synch. 220/440 450 
900 Slipring 440 1200): 
200 Sq. Cage 2200 1800 
Synch. 
Ge. Sa. Cage 2200/440 1200 
100 990/440 A Dé 2 lance b.b. Sq. Cage 220/440 1800 
(100 se. t Slipring 440 
50 G 600 
“4 150 Wh 
100 A 3600 
100 Reliance 900 
«Century 
60 Allis Ch. (8) soo 
Arthur 3 
AS. 
40 PSI 
1723 110 PSI 
5748 50 PSI 


SEARCHLIGHT SECTION 


ALSO 
AVAILABLE 
@ 
WORTHINGTON 
BBS 
100 KW 
600 RPM 
3/ 60/480 


Other Sets 
from 
20 KW to 
1200 KW 


DIESEL ELECTRIC GENERATING SET 
OFFERED AT CONSIDERABLE SAVING 


FAIRBANKS MORSE MODEL 33E16 
1125 KW 300 RPM 3/60/480V 


NATIONAL METAL & STEEL CORP. 


ISLAND (UOS ANGELES HARBOR). CALIF 


CALL LOS ANGELES NEvode 6-987) 


WANTED — BOILER 


Late model oil fired pkg type water tube 
boiler 15000 to 30000 Ibs. per hour, 200¢ 
s.w.p. Boiler must be A.S.M.E. and Mass. 
Std. approved. 


W-4490, POWER 
CLASS. ADV. DIV. 


COMPLETE 
WITH 

ALL 
AUXILIARIES 


Other Sets 
from 
20 KW to 
1200 KW 


P.O. BOX 12, NEW YORK 36, N Y. 


WANTED 


2 steam turbine generator sets—2300/3/60. 
Approx 300 KVA each, 150 to 175 pounds 
pressure and 10 pounds back pressure. 

300 H.P. 550/3/60 slip ring motor, 600 speed 
preferred. 

CRUSHERS: 3 foot or 4 foot short head or 
standard cone crusher—also 24°’ or 36” or 
larger jaw crusher. 

500 H.P. 4160/3/60/1800—Bali bearing slip 
ring preferred would consider squirrel cage 
with automatic reduced voltage starter. 


SOUL CLINIC, INC., Calgary, Can. 


DIESEL 
GENERATOR SETS 


2—Mclntosh-Seymour (Alco) 950 HP 8 
cyl. 225 RPM, 875 KVA Westinghouse 
3 phase, 25 or 60 cycle alternators. 
20 KW exciters. 

1—Mclntosh-Seymour (Alco) 600 HP 5 
cyl. 225 RPM, 500 KVA General Elec- 
tric 3 phase, 25 or 60 cycle alterna- 
tor. 15 KW exciter. 
Complete plant installation with all 

accessories. Priced attractively. 
With or without generators. 


WHISLER EQUIPMENT CO. 
Affiliated with 
MISSISSIPPI VALLEY EQIUP. CO. 
611 Olive St. ee St. Louis 1, Mo. 


WANTED 


Complete power plants, turbo generators, Boil- 
ers, Condensers, Engine generators, Processing 
Plants and equipment. 


PAUL OBERMAN 
1910 Delmar St. Louis, Mo. 


CASH 
FOR SURPLUS 
NEW MOTORS 


Ajax pays hard cash for your 
new surplus motors, controls 
and transformers. Send your 
list of new surplus equipment 


IN STOCK—LOWEST PRICES 


POWER TOGGLE SWITCH —Cutler Hammer 8781K3 
SPST 175 Amps. We've sold thousands of these to 
the field. BUY NOW from the direct source and 
save ea. $1.95 


BALLAST RESISTOR (Vitrohm)—1 Ohm, 24 Amps. 
Consists of 2.5 Ohm resistors in series in a metal 
cage. Regular price on these $20. Few hundred in 
stack at $2.50 each. 


CONDENSER 4000 Mfd 50 

DC_ Cornell Dubillier. List Price $12.50. In 
factory sell far below cost. With 
mtg. bracket $2.50 


RHEOSTATS—50 Watts (Ohmite 22,500 or 150 
Ohms $1.00 ea. 75 Watts (Ohmite) 15 Ohms $1.25 ea. 
100 Watts (Ohmite) 15, 25, or 100 Ohms $1.75 Ea. 


RECTIFIER POWER SUPPLIES — TO YOUR 
SPECS. (We list several stock models) Cat. =FWB- 
10 Input 110 V. 60 Cy. 1 Ph. (Bench Type) _ 
put 0-20 VDC 10 Amperes continuous 24 hr 
Housed in corrosion resistant cabinet, fully metered, 
fused, protected with provision for 20% overload. 


Cat. #FWB-20 Same ee. got 0-10 Volts 20 
Amps. Either Model $85.00 FOB NY, quotations by 
return phone, mail, or wire State requirements. 1% 
regulation, ripple, or filter avail. Component replace- 
ment parts for your irvtd supplies. Fast delivery. 
Lowest prices. SINCE 1945. 


GREENWICH SALES CO. 
59 Cortlandt St., N.Y. 7, N.Y., Digby 9-3813 


today. It means cash for you. 


NEW AIR EJECTORS 


Either C. H. Wheeler or Westinghouse. Tyne 4H55. 
Capacity 12 Ibs. air/hr. Operating steam pressure 
275 Ibs. gauge. 


NEW SURPLUS M.G. SETS 
(2) 4-bearing ball-bearing ventilated 
proof. MOTORS: 180 HP—440/3 328 am 
1200 RPM—synchronous. GENERATORS: 128 «Ww 
—120 volts—1070 amps—type CD—size 52H—42°C 
rise. Drip-proof enclosed marine units. Mfg. by 
rocker-Wheeler. All set on common base. 

SUBMARINE MOTORS 

(1) G.E.—1375_ HP at 415 volts DC—2-bearing 
ball-bearing—1375 RPM. 


THE BOSTON METALS CO. 
313 E. BALTIMORE STREET 
Baltimore 2, Md.—Lexington 9-1900 


AIR COMPRESSOR 


Ing.-Rand 1444” x 14%" x 10”, Type 
XRE, low press. 35¢, 1370 CFM, 1 stage, 
360 RPM, W/150 H.P. Whse. sync. motor 
3 ph., 440 V, shaft mounted, new 1952, 
fully complete. 


NEW MOTORS AVAILABLE 


We have over 5,000 new 


Further inf. upon request. 


PHILADELPHIA motors—IN STOCK—from 
TRANSFORMER CO. HP to 200HP. Save Money. 
Box 566 © Dalton, Pa. 


Write, wire 


or phone collect! 


FAIRBANKS MORSE DIESEL 


2000 HP 10 cylinder, O.P. model #38E 8 1%, 
850 rpm, modern unit. Ready to ship. 


ALJON ELEC. DIESEL CO. 
904 Pacific St., Bkiyn. 38, N. Y. 


WANTED 
300 HP USED MOTOR 
900 R.P.M. 220 volts 60 cycles, 3 phase squirrel 


cage or slip ring, with starting controls, automatic 
or manual with low voltage starting. 


W-4660, POWER 
Class. Adv. Div., P. 0. Bex 12, N. Y. 36, N. Y. 


AJAX motor corp. 


P.O. Box 262 @ Rochester, N.Y. 
Long Distance Phone LD. 132 


POWER APRIL 1957 


MODERN SLOW SPEED 
| 
DIESEL | 
w 
294 


SEARCHLIGHT SECTION 


3125 KVA AUTOMATIC EXTRACTION-CONDENSING 


The above Worthington-Crocker Wheeler Turbine-Generator is modern unit. Turbine $5211, 250/300 PSIG, 750°FTT (good for 4002 
with changes) controlled extraction 15 to 50%, 30,000Z/hr., 80% throttle flow extraction. Crocker-Wheeler Generator 2892503, 3/60/ 
13,800 V. with shaft-driven Exciter, Surface Condenser with all auxiliaries. 


19701 James Couzens Hwy. 


CHARLES WEAVER 


Tel: BRoadway 3-1901 Detroit 35, Michigan 


FOR SALE 
SKINNER-ENGINE 
and 250 KW GENERATOR 


CURRENT—440—3 P 60 Cy. 
WITH CONTROLS 


REASON FOR SELLING 
TO SMALL 


WAHLFELD MFG. CO. 
PEORIA — ILLINOIS 


—-TRANSFORMERS- 


BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 


Custom-built transformers and coils manufactured to your specifications. 


Expert Repair Service—all makes and sizes of transformers rewound, repaired and 
redesigned. Ask for our price schedule. 


THE ELECTRIC SERVICE CO., INC. 


5318 Hetzel St. Cincinnati 27, Ohio 


40 Years’ Dependable Service 


Sales—GENERATORS—Rentals 

*100 KW G.M. 3/60/120/208+ Diesel 

75 KW G.M. 3/60/120/208+-Diesel 

60 KW G.M. 3/60/127/220+-Diesel 

25 KW I-H 1/60/120/240 Diesel 

*75 KW Wauk. 3/60/120/208+-Gasoline 

35 KW Onan 33/60/120/208 Gasoline 
*New +440 Volt 

DIESEL MOTORS CO. 

Rte. 25, Middle Island, L.1., N.Y. YAphank 4-6500 


FOR SALE 
1 STRONG-SCOTT PULVERIZER 
Size B12-LH, equipped with a B8 blower. 
Serial #51123, $.0. 613036 with extra parts. 
GLOVERSVILLE KNITTING CO. 
Gloversville, New York 


PACKAGE BOILER 


Unusual Opportunity—Sacrifice, Orr & Sembower 
Powermaster, 80 H.P., High Pressure, #6 Oil, 
Completely Automatic. USED 3 MONTHS. Owner. 
THE LONG ISLAND WASTE CO., INC. 
37 Moultrie St., Brooklyn 22, New York 
EV 9-6555 


3500 KW MG SETS 


5—3500 KW, 3 Unit, Allis-Chalmers, Motor Generator Sets. Each consisting of: 
2—1750 KW, 250/350 Volts parallel, 500/700 Volts series, 514 RPM, 500 Amp, 
Type HCC, rated continuous at 40 Deg. C. Allis-Chalmers DC Generators 
with Class B Insulation, separately excited, direct connected in the center to: 
1—5000 HP, 3730 KW, 13800 Volts (6900 Volts), 3 Phase, 60 Cycle, 514 RPM, 
162 Amps, Allis-Chalmers, Synchronous Motor with Class & Insulation, rated 
continuous at 40 Deg. C. Rise. 
The Motor Generator Set is equipped with a 40 KW 514 RPM, 250 Volt, DC 
Exciter and a 10 KW, 514 RPM, 250 Volt, Allis-Chalmers DC Exciter. 
All mounted on a structural steel base approximately 27’ long x 11’ wide. 
These Units are of the very latest type and design—condition excellent—were used only 
a short time—AC and DC Switchgear available. 
For any additional information and price, please contact one of the following dealers 
closest to you: 

DUQUESNE ELECTRIC & MFG. CO., 6428 Hamilton Avenue, Pittsburgh 6, Pa. 
MOOREHEAD ELECTRICAL MACHINERY CO., 120 Noblestown Rd., Oakdale 
(Pittsburgh District), Pennsylvania. 

BRAZOS ENGINEERING CO., INC., P.O. Box 9114, Houston, Texas 
T. B. MacCABE COMPANY, 4300 Clarissa Street, Philadelphia 40, Penna. 
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This index is a service to readers. Every effort is made te maintain its accuracy, bat POWER cannot assume responsibility for errors or omissions. 
When a star appears after the name, the advertisement does not appear in this issue but appeared in an issue within the previous three months. 
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Let Troy Steam Engines and 
Generators produce dollar- 
saving “BY-PRODUCT POW- 
ER" from steam available for 
processing or heating. You 
can use this low-cost power 
for many operations in your 
plant, even against high back 
pressures! 


Use it for— 
Generating Electrical Power 


Mechanically Driving 

stokers, pumps, fans, 
compressors and other 
equipment, 


It will pay you to investigate 
this source of cheaper power. 
TROY Equipment can be your 
key to COST REDUCTION! 


Send for Booklet #306. 


703 Parsons Street 


Troy, Pennsylvania 


Drippy, leaky valves are just not socially acceptable 
. .. $0, we designed the new Hoke bar stock needle 
valve with an O-ring stem seal—to give it the right start 
in life. Result—a seal that will pass a helium leak test 
... no packing adjustments . . . no friction even at 
high pressure. Self-aligning spindle shuts off tight. 
For instrument panel, test stand, hydraulic or pneumatic 
service. In carbon, chrome or stainless steel and brass, 
for %" to 4" pipe sizes. Panel mounted, too, if needed. 


We've got a brand new wall chart as well as 
catalog information—Both yours for the asking. 


HOKE 
INCORPORATED 


Fluid Control Specialists 
190 S. DEAN ST., ENGLEWOOD, N. J. 


Stillwater Clay Products Co. 
Stillwater Conduit Div. 

Stock Equipment Co. 

Stone & Webster Engrg. Co. 

Stow Manufacturing Co. 

Sylvania Electric Products, Inc., 
Atomic Energy Div. .... 


Taylor Instrument Companies 
Taylor & Company, W. A. . 
Terry Steam Turbine Co. 
Texas Company 
Titusville Iron Works Co. 

Div. of Struthers-Wells Corp. 
Troy Engine & Masiine Co. 
Tube-Turns, Inc. 


Union Asbestos & Rubber Co. 

Union Iron Works 

United States Gauge 

United States Rubber Co. 
(Mechanical Div.) 

United States Steel Corp. 

Universal Atlas Cement Co. 


Vapor Heating Corp. 

Viking Pump Co. 

Virginia Gear & Machine Corp. 
Vogt Machine Co., Henry 


W-S Fittings Div. 

H. K. Porter Company, Inc. 

W-K-M Div. of ACF Industries 
Wallace & Tiernan, Inc. ; 
Walworth Company .. 
Warren Pumps, Inc. 
Western Chemical Co. 
Western Precipitation Corp. 
Westinghouse Electric Corp. 
Westinghouse Electric Corp. 

(Sturtevant Div.) 
Wheeler Mfg. Co., C. H. 
Where to Buy 
Wickes Boiler Co. 

Wiedeke Co., Gustav 

Wilson, Inc., Thomas C. 

Wing Mfg. Co., L. J. 
Worthington Corp. 
Wright-Austin Co. 
Yarnall-Waring Company . 36-37, 135 
Zallea Brothers 

Ziegler & Co., G 


Professional Services . 


CLASSIFIED ADVERTISING 


EMPLOYMENT OPPORTUNITIES 
EQUIPMENT 

(Used or Surplus New) 

For Sale 
WANTED 

Equipment 


ADVERTISERS INDEX 

Ajax Electric Motor Corp. 
Aljon Electric Diesel Co. 
American Air Compressor Corp. 
American Hoist & Derrick Co. 
American Marietta Co. 
Bechtel Corp. 

Belyea Co., Ine. 
Benson-Wilimzig Co., Inc. 
Boston Metals Co., Inc. 
Brew-Woltman & Co., Inc. 
Chicago Electric Co. 

DeRose, G. M. 

Diesel Motors Co. 


Duquesne Electric & Manufacturing Co. 


Ebasco Services, Inc. 
Electric Equipment Co. 
Electric Service Co., Inc. 
Ellis Co., A. Lee .. 


F. J. Eberle, Business Mgr. 


Foster Co., L. B. .. 
Gloversville Knitting Co. 
Greenwich Sales Co. 
H & P Machinery Co. 
Hall & Co., Stephen 
Hartsville Oil Mill 
Heat & Power Co., Inc. 
Hemphill & Co., Inc. 
Howe Brothers 

Long Island Waste Co., 
Merck & Co., Inc. 
National Metal & Steel Corp. 
Neu Corp., Hugo 

Oberman, Paul 

Philadelphia Transformer Co. 
Rocky Bay Co. 

Schoonmaker Co., Inc., A. G. 
Governor Service 
Soul Clinie Inc. 

Utilities Machinery Corp. 
Wabash Power Equipment Co. 
Wagner Co., Arthur 

Wah Chang Mining Corp. 
Wahlfield Mfg. Co. 

Weaver, Charles 

Whisler Equipment Co. 


Ine., The 


289, 293, 


Sorenson 
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B. F. Goodrich distributors solved 


these costly problems—can they help you? 


Rubber “‘mule”’ saves $1500. The circular saws Saves cost of freight elevator. Problem in this warehouse 
in this lumber mill used to be run by a gear mecha- was moving refrigerators upstairs for storage, then down again 
nism. But the steel gears wore out too soon, took for shipment. A $19,000 freight elevator seemed to be the only 
high overtime to repair and replace. A mule drive, answer until a distributor suggested a B. F. Goodrich Ribflex 
using a B. F. Goodrich Highflex transmission belt, conveyor belt. While it cost much less, the “rubber elevator’ 
was suggested by a distributor. The change saved works so well, it’s giving everything the owners expected in 


$1500 maintenance costs in the first month alone. the way of service. 


Belt costs cut $100 a month. Six ordinary V belts weren’t strong enough to 
turn a ball mill loaded with 22 tons of steel balls, water and ore. The belts lasted 
only 5 or 6 weeks. But there wasn’t space to expand, and redesigning the drive 
would cost $800. Then B. F. Goodrich Grommet V belts were tried. They lasted 
not six weeks but six months, saved $100 a month in belt costs, plus the cost of 
rebuilding the drive. 


298 


These savings were made because a 
B. F. Goodrich distributor studied the 
problem, then selected the type, size 
and grade of belt that was right for 
the job. 

If you have “problem’’ installations 
in your plant, remember that B. F. 
Goodrich distributors are “‘specialists 
in rubber’, ready to put their training 
and experience to work for you. By 
making a B. F. Goodrich distributor 
your afewsie for rubber products, 
os not only get top quality products, 

ut you also save buying time, have a 
dependable source of supply, and get 
fast delivery on most items from local 
stocks. B. F. Goodrich Industrial Products 
Co., Dept. M-904, Akron 18, Ohio. 


Grommet—T. M. The B, F. Goodrich Co, 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


POWER + APRIL 1957 


a 


Grinnell provides complete fire 
protection for vital areas if 
at Detroit Edison Company 


Pictures below taken at River Rouge Power Plant 
of Detroit Edison Company. 


GRINNELL MULSIFYRE SYSTEM FOR EXTINGUISHING OIL FIRES 


Grinnell Mulsifyre 
lubrication system. 


Automatic control valves for various fire protection 
systems throughout station. 


Complete extinguishment of fires within 
areas protected by Grinnell Mulsifyre is 
usually obtained in a matter of seconds 
after water discharge starts. Case histories 
prove that Mulsifyre projectors are effec- 
tive wherever the danger of fire in med- 


ium or heavy oils can be limited to a 


az definite area. In these oils the surface 


(315,000 kva) generator emulsion remains to give after-protection 


Around-the-clock protection for world’s largest capacity 
transformer provided by Grinnell Mulsifyre System. 


against flashback. Detailed information on 
Grinnell Mulsifyre will be sent on request. 


GRINNELL PROTECTOSPRAY FOR COOLING AGAINST FIRE EXPOSURE 


Flammable gases having wide explosive limits require 
protection against input heat when stored under pressure 
to prevent bursting of the containers. Hydrogen gas, 
with explosive limts of 4 to 75 percent when mixed with 
air, requires protective cooling whenever and wherever 
its container faces the danger of exposure to possible fire 
or heat from fire. 


Grinnell ProtectoSpray System stands guard at hydrogen cylinder 
storage dock. 


GRIN NEL, nes nevowve 


Grinnell Company, Inc., Providence, Rhode Island ¢ Branch offices in Principal Cities 


( | 
| 
| 
| 
System provides efficient protection for hazardous areas of turbine 
Za 
| 
= 
INVOLVED 


HOW TO SELECT WATER-CONDITIONING EQUIPMENT 


(NO. 2 OF A SERIES) 


Chemical Feeders 


Practically all water-treatment systems in- 
clude addition of chemicals for one or 
more purposes: as coagulants to adsorb 
color, organic matter, oil and turbidity; to 
raise or lower pH; for lime softening; to in- 
hibit corrosion; to kill bacteria; to adsorb 
tastes and odors. 

The method of feeding the chemicals 
depends on the kinds used and on the vol- 
ume, accuracy and proportions required. 
In general, solution feeders are used for 
smaller dosages and chemicals which can’t 
be fed dry; dry feeders for large dosages. 
Here are some of the most-used types of 
feeders: 


Pot type feeders 


These are used for slow-dissolving chemi- 
cals in crystal or lump form (alums, sal 
soda, etc.) or special briquets. The chemi- 
cal is placed in the feeding pot where it is 
dissolved by by-pass water flowing from 
the high-pressure side of an orifice to the 


low-pressure side. Since this flow is pro- 
portional to the main flow, the amount of 
chemical fed is proportional. Variations in 
amount and solubility of the chemical can, 
however, affect the feed rate. 


Pressure solution feeders 


These allow use of lower cost chemicals 
(aluminum sulfate, soda ash, etc.) than pot 


CHEMICAL 


ESSURE SOLUTION F FEEDER 


type feeders and provide more accurate 
control. The chemical is dissolved in the 
open tank. When needed, the solution is 
charged into the bottom of the pressure 
tank, and the displaced water, being light- 
er, flows out the top to waste. A sight glass 
float shows the level of the chemical solu- 
tion in the pressure tank. When on the 
line, the - feeds from the bottom. 
Note that solution feed is into a by-pass 
circuit instead of directly into the raw wa- 
ter line. This eliminates a long vertical run 
of undiluted solution which, because of its 
greater weight over the water in the circuit, 
could affect proportional feeding accuracy. 


Gravity orifice feeders 


A solution of known concentration flows 
through an adjustable orifice under con- 
stant head to provide the desired rate. For 
intermittent feed, a solenoid valve on the 
orifice discharge line is operated simul- 
taneously with a raw water pump. Low in 
cost but limited to constant water flow 
rates and clear solutions that will not clog 
the orifice. 


Decanting type feeders 


This type is known as Permutit Electro- 
Chemical Feeder. A swing draw-off pipe is 
lowered at a speed that draws off solution 
at the desired rate. Feeds practically any 
type of solution or slurry used for water 
treatment. 


DECANTING TYPE FEEDER 


For proportional feeding, a water meter 
operates a timer that starts the feeder mo- 
tor which lowers the draw-off pipe for a 
pre-set period. The timer controlling the 
lowering rate is easily adjustable allowing 
wide flexibility and accurate control. 
Rugged construction. Available with mix- 
ing propeller and with cover and dust 
evacuator, 


Reciprocating pumps 


Pumps with adjustable length of stroke are 
widely used as feeders . . . generally oper- 
ated by a meter and timer. Since volumes 
ted per stroke are uniform, feeding is accu- 
rately controlled. 

A duplex or double pump feeds one so- 
lution to 2 or more points ... or 2 or more 
solutions to the same or different points . . . 
in adjustable proportions. 


Dry chemical feeders 


A displacement type dry feeder eliminates 
batch weighing or measuring of dry chem- 
icals and delivers a constant flow of accu- 
rately measured amounts of dry chemical 
(by volume) to a mixing chamber through 
which water flows at a sufficient rate for 
good mixing and to prevent settling. 


DISPLACEMENT TYPE. 
DRY CHEMICAL FEEDER 


The chemical is discharged from a vi- 
brated hopper onto a moving belt with 
lugs which “slice” off equal, exact volumes 
of the dry material. The belt speed is ad- 
justable to deliver from 0 to hundreds of 
Ibs. per hour by simple setting of a step- 
speed changer. Adjustable while 
feeder is running, if required. 

The feeder can be designed for constant 
rate feed or, with a meter and timer, for 
proportional feeding. Feeds practically any 
type of non-deliquescent dry powder or 
granules. Can be equipped with counter to 
show cumulative amount of chemicals fed. 


For complete details on feeders or other 
types of water-conditioning equipment, 
write: The Permutit Company, Dept. 
P-4, 330 West 42nd Street, New York 
36, N. Y. or Permutit Company of Can- 
ada, Ltd., Toronto 1, Ont. 


PERMUTIT’ 


rhymes with ‘compute it’ 


Water Conditioning 
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